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4iD  Congress,  t      HOFSB  OF  BBPEBSBSTATIVEa.     j  Ex.  Doc. 
Ut  Sesaion,     i  \   No.  20. 


ANNUAL    REPORT 


THE  BOARD  OF  REGENTS 


SMITHSONIAN  INSTITUTION, 


THE  OPERATIONS,  EIPENWTnEES,  AND  CONDITION   OP  THE  BSTItOTION 
POB  THE  YEAR  1870. 


WASHINGTON: 
OOTSBHUENT    FBINTINQ    OFPIOE. 


Lijirz^dbyGoO^IC 


Congress  or  tbe  United  States,  in  Tnn  Uousk  op  Brprbsentittves, 

FORn-SKCOSO  CONGRESR,  FIRST  Sbssiok,  April  19, 1871. 
The  folloniug  reeolutioD,  origiDating  io  tbe  Honse  of  RepreaeDtativ«e  tLU  d&y,  ban 
been  concDired  ia  by  tlio  Senate,  viz : 

"  Betohcd,  (the  Seikstt  Doneurring,)  That  twelvo  thousand  five  hundreit  aililitioDul 
copies  of  the  report  of  the  Siuitbsaniaii  Inatitntiaii  for  the  yeai  1S70  be  printed, 
twunty-tivc  hnndred  of  which  abaJl  be  for  the  ose  of  the  Senate,  Gve  tbongand  for  tbo 
use  of  tbe  House,  and  five  tbonsand  for  tbe  use  of  the  Institution :  Provided,  Th;kt  the 
Bffgrefiate  number  of  pag«s  of  said  report  shall  not  exceed  four  htuidrcd  and  fifty,  und 
tbut  there  shall  be  no  illnttralioiia  except  those  furnished  by  tbu  Inetitutioo." 
Attest:  EWD.  McPHEESON, 

Ctert. 
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LETTER 
SECRETARY  OF  THE  SMITHSONIAN  INSTITDTION, 


Tke  annual  rqmrt  of  the  8mith«<mian  InsHtation/or  the  year  1870. 


Smithsonian  Institution, 

Washington,  March  1, 1871. 
Sis  :  In  behalf  of  the  Board  of  Begents,  I  have  the  honor  to  sabmit 
to  the  CoDgresa  of  the  United  States  the  atmnal  report  of  the  operations, 
expenditnres,  and  condition  of  the  Smithsonian  Institution  for  the  year 
1870. 
I  have  the  honor  to  be,  vei?  respectfully,  yonr  obedient  servant, 
JOSEPH  HENBT, 
Secretary  Smithtonian  IntHtutttm. 
Hod.  S.  Oolpae, 

President  of  the  Senate. 
Hon.  J.  G.  Blaine, 

Speaker  of  the  Souse  of  S^resentatives. 
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ANNUAL  REPORT  OP  THE  SMITHSONIAN  INSTITUTION  FOR  1870. 


This  docum^t  coDtaiDs :  1.  The  programme  of  organization  of  tlie 
Smitbsonian  InBtitntion.  2.  The  annoal  report  of  the  Secretary,  giving 
an  account  of  the  operations  and  condition  of  the  establiBhment  for  the 
year  1870,  wi^  the  statistics  of  collections,  excbaages,  meteorology,  &c. 

3.  The  report  of  the  executive  committee,  exhibiting  the  financial  affairs 
of  the  Institation,  inclnding  a  statement  of  the  Smithson  fund,  the  re- 
ceipts and  expenditures  for  the  year  1870,  and  the  estimates  for  1871. 

4.  The  proceedings  of  the  Board  of  Begents.  5.  A  general  appendix, 
consisting  principally  of  reports  of  lectures,  translations  from  foreign 
jonmals  of  articles  not  generally  accessible,  but  of  interest  to  meteorol- 
ogists, correspondents  of  the  Institution,  teachers,  and  others  interested 
in  the  promotion  of  knowledge. 
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THE  SMITHSONIAN  INSTITUTION. 


XTLTSSES  a  OEANT Presideot  of  the  United  States,  er-o.^lGio  Presiding  Officer  ol 

tbe  InetitntioD. 
SALMON  P.  CHASE Cbiof  Justice  of  tbe  United  States.  Chftncellor  of  tbelneti- 

tutiao,  President  of  the  Board  of  'Regeata. 
JOSEPH  HENBY Secretaiy  (or  Director)  of  the  Institation. 


REGENTS  OP  THE  INSTITUTION. 


8.  P.  CHASE Chief  Justice  of  the  Uiiited  States,  JVeiidM  1 1;/'  the  BoanL 

S.  COLFAX Vice-PreBident  of  the  United  States. 

HENKY  D.  COOKE Qovemor  of  the  Distriot  of  Columbia. 

L.  TEUMBULL Member  of  tbe  Senate  of  the  United  SUtea. 

QAKBETT  DAVIS Member  of  tbe  Senate  of  the  United  SUtes. 

H.  HAMLIN Member  of  the  Senate  of  the  Uoited  Statee. 

J.A.  GABFIELD Member  of  the  Hotue  of  BepresentatiTes. 

L.  P.  POLAND ,  Member  of  the  Honge  of  Bepreaentatives. 

8.  8.  COX Member  of  tbe  House  of  B^reaentatiTee. 

W.  B.  ASTOB Citizen  of  New  York. 

T,  D.  WOOLSEY CitiMn  of  ConnectiCDt. 

L.  AOASSIZ Citizen  of  Uawaobiuetts. 

PETEB  PABKEB Citizen  of  Waehington.'l 

JOHN  MACLEAN Citizen  of  New  Jersey-  >  E^ECunvB  Committbr. 

WILLIAM  T.  SHEEMAH. .Citigen  of  WasbiDgtoD.J 


MEMBERS  EX  OFFICIO  OF  THE  INSTITUTION. 


■U.S.  GBAMT President  of  the  United  States. 

8.  COLFAX Vice-President  of  the  United  Btatea. 

S.P.  CHASE...: Chief  Jnatice of  the  United  State*. 

H-  FISH Secretary  of  State. 

O.  S.  BOUT  WELL Secretary  of  the  Treaaoiy. 

W.  W.  BELKNAP Secretary  of  War. 

G.  M.  BOBESON Secretary  of  the  Navy. 

J.  A.  J.  CBESWELL .Postmaster  General. 

C.  DELANO Secretary  of  the  Interior. 

A.  T.  AKEBMAN Attorney  General. 

M.  D-  LEOGETT Commissioner  of  Patents. 

H.  D.  COOKE OoTemoc  of  the  Distriot  of  Colnmbfa. 
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EXECUTIVE  OFFICERS  OF  THE  INSTITUTION. 


JOSEPH  HENBT,  Seoebtaby, 
Director  of  the  IniHtution. 


SFENOEB  F.  BAIBD,  Assistant  Sbokgtabt, 
In  ckarge  of  Museum,  Eaxhanges,  4ec. 


WILLIAM  J.  BEIEES,  Ohibp  Ci^bk, 
In  charge  of  Aceoxmta,  Printing,  and  Qeneral  Bv^nets. 


DANIEL  LEECH,  Cleek, 
In  charge  of  Oorreytondmoe. 


OLABBNOB  B.  YOUNG,  Olbek, 
And  Book-keqier. 


HENBY  M.  BAXNISTHE,  Olebi, 
Jtt  ^large  of  Meteorological  Becords. 


JAME  A.  TUBNEE,  Clerk, 
In  charge  of  Beeordt  of  International  Ext^ngea. 


SOLOMON  G.  BBOWN,  Clem, 
In  (Aarge  of  IVaiMporbrfton. 


JOBEPH  HEBBON, 
Janitor  of  tAe  Mveeum. 

Digitized  by  Google 


PROGRAMME  OF  ORGANIZATION 
SMITHSONIAN    INSTITUTION. 


[PEE8ENTED  IS  THE  FIRST  ASBUAL  EEPOET  OF  THE  BECKETAKY,  AND 
ADOPTED  BT  THE  BOAKD  OF  BEQENTS,  DECEHBEB  13,  1847.} 


INTRODUCTION. 


General  considerations  which  should  serve  as  a  guide  in  adt^Hng  a  Plan 
of  Organination. 

1.  Wux  OF  SMITH80K.  The  property  is  beqneathed  to  the  United 
States  of  America,  "  to  found  at  Washington,  nnder  the  name  of  the 
Smithsonian  Institution,  an  eatahlishment  for  the  increase  and  diffb- 
sioo  of  linowledge  among  men." 

2.  The  beqaeet  is  for  the  benefit  of  mankind.  The  Government  of 
Urn  United  States  is  merely  a  tniatee  to  carry  oat  the  design  of  the 
testator. 

3.  The  institation  is  not  a  national  establishment,  aa  ia  frequently 
supposed,  bnt  the  establishment  of  an  individual,  and  is  to  bear  and 
perpetaate  his  name. 

4.  The  objects  of  the  Inatittttion  are,  let,  to  increase,  and  2(1,  to  dif- 
fuse knowledge  among  men.  ' 

5.  Tbeso  two  objects  should  not  be  confounded  vith  one  :inother. 
The  first  is  to  enlarge  the  existing  stock  of  knowledge  by  the  iiddition 
of  new  truths ;  and  the  second,  to  disseminate  knowledge,  tiius  increased, 
among  men. 

6.  The  will  makes  no  restriction  in  &vor  of  any  particalar  kind  of 
knowledge ;  bence  all  branches  are  entitled  to  a  share  of  attention. 

7.  Knowledge  can  be  increased  by  different  methods  of  facilitating 
and  promoting  the  discovery  of  new  truths ;  and  can  'be  most  exten- 
sively diffused  among  men  by  means  of  the  press. 

8.  To  e^ect  the  greatest  amonnt  of  good,  the  organization' should  be 
such  as  to  enable  the  Institation  to  produce  results,  in  the  way  of  iu- 
creasing  and  diffusing  knowledge,  which  cannot  be  produced  either  at 
all  or  so  efficiently  by  the  existing  institutions  in  our  conntry. 

9.  The  organization  should  also  be  such  as  cau  be  adopted  provis- 
ionally ;  can  be  easily  reduced  to  practice ;  receive  modifications,  or  be 
abandoned,  in  whole  or  in  part,  without  a  sacrifice  of  tJie  funds. 

10.  In  order  to  compensate  in  some  measare  for  t^e  loss  of  time  occa- 
sioned by  the  delay  of  eight  years  in  establishing  the  Institution,  a 
considerable  portion  of  the  interest  which  has  accrued  shoald  be  added 
to  the  principal.  ^ 
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8  PROOBAHHE    OF   OBOANIZATIOK: 

11.  In  proportion  to  the  wide  field  of  knowledge  to  be  cultivated,  the 
fands  are  small.  Econo.mj'  shonld,  therefore,  be  consulted  ia  the  con- 
stTQctioD  of  the  bnilding ;  and  not  only  the  first  cost  of  the  edifice  should 
be  considered,  bat  also  the  contiaoal  expense  of  keepfug  it  in  repair, 
and  of  the  support  of  the  establishment  necessarily  connected  with  it. 
There  should  also  be  bnt  few  individuals  permaoently  supported  by  the 
Institntion. 

12.  The  plan  and  dimensions  of  the  bnilding  should  be  determined 
by  the  plan  of  the  organization,  and  not  the  converse. 

13.  It  should  be  recollected  that  mankind  in  general  are  to  be  bene- 
fited by  the  bequest,  and  that,  therefore,  all  unnecessary  expenditure 
on  local  objects  would  be  a  perversion  of  the  trast. 

14.  Besides  the  foregoing  considerations,  deduced  immediately  from 
tbe  will  of  Smithson,  regard  must  be  had  to  certain  requirement's  of  the 
act  of  Congress  establishing  the  Institution.  These  are,  a  library,  a 
mnseum,  aud  a  gallery  of  art,  with  a  building  on  a  liberal  scale  to  con- 
tain them. 

SECTION  I. 

Plan  of  organization  of  the  Institution  in  aeeordanee  wiA  the  foregoing 
deductions  from  the  will  of  Smithson. 

To  INCBEASB  KNOWLEDGE.     It  is  proposed — 

1.  To  stimulate  men  of  talent  to  make  original  researches,  by  offering 
suitable  rewards  for  memoirs  containing  new  truths ;  and, 

2.  To  appropriate  annually  a  portion  of  the  income  for  particular  re- 
searches, under  the  direction  of  suitable  persona. 

To  DFFFUSE  KNOWLEDGE.     It  iS  {OOpOSOd — 

1.  To  publish  a  series  of  periodical  reports  on  the  progress  of  the 
different  branches  of  knowledge ;  and, 

2.  To  publish  occasionally  separate  treatises  on  Babjeots  of  general 
interest. 

DETAILS  OP  THE  PLAN  TO  INCBBASB  KNOWLEDGE. 

I.  By  stimulating  researches. 

1.  Facilities  afforded  for  the  prodnotion  of  original  memoirs  on  all 
branches  of  knowledge. 

2.  The  memoirs  thns  obtained  to  be  published  in  a  series  of  volumes, 
in  a  qnarto  form,  and  entitled  Smithsonian  Contributions  to  Knowledge. 

3.  Xo  memoir  on  subjects  of  physical  science  to  be  accepted  for  pub- 
lication which  does  not  furnish  a  positive  addition  to  human  knowledge, 
resting  oo  original  research;  and  all  unverified  speculations  to  be  re- 
jected. 

4.  Each  memoir  presented  to  the  Institution  to  be  submitted  for  ez- 
•amiuation  to  a  commission  of  persons  of  reputation  for  learning  in  the 
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brauoh  to  which  the  memoir  pertains;  and  to  be  accepted  for  pnblica- 
tiOD  only  in  caae  the  report  of  this  commission  is  fitvorable. 

5.  Tiie  commission  to  be  chosen  by  the  oEBcem  of  the  Institution,  and 
tiie  name  of  the  anthor,  as  far  aa  practicable,  concealed,  nnless  a  &vor- 
able  decision  is  made. 

6.  The  volames  of  the  memoirs  to  be  exchanged  for  the  transactions 
of  literary  and  scientific  societies,  and  copies  to  be  given  to  all  the  col- 
leges and  principal  libraries  in  this  coaatry.  One  part  of  the  remain- 
ing copies  may  be  offered  for  sale,  and  the  other  carefnily  preserved,  to 
form  complete  sets  of  the  work,  to  supply  the  demand  from  new  insti- 
tatioDs. 

7.  An  abstract,  or  popular  account,  of  the  contents  of  these  memoirs 
to  be  given  to  the  pablic  thiongh  the  annual  report  of  tbe  Regents  to 
Congress. 

II.  By  appropriating  a  part  of  tt«  income,  annually,  to  ipecial  octets  of 
research,  under  the  direction  of  eititable  persona. 

1.  Tbe  objects  and  the  amount  appropriated,  to  be  recommended  by 
connsellors  of  the  Institntion. 

2.  Appropriations  in  different  years  to  different  objects;  so  that  in 
conrae  of  time  each  branch  of  knowledge  may  receive  a  share. 

3.  The  results  obtained  from  these  appropriatioos  to  be  published, 
with  the  memoirs  before  mentioned,  in  the  volumes  of  the  Smithsonian 
Contributions  to  Knowledge. 

4.  Examples  of  objects  for  which  appropriations  maybe  made. 

(1.)  System  of  extended  meteorological  observations  for  solving  the 
problem  of  American  storms. 

(3.)  Explorations  in  descriptive  natural  history,  and  geological,  mag- 
netical,  and  topographical  surveys,  to  collect  materials  for  the  formation 
of  a  physical  atlas  of  tbe  Dnited  States. 

(3.)  Solution  of  experimental  problems,  such  as  a  now  determination 
of  tbe  weight  of  the  earth,  of  the  velocity  of  electricity,  and  of  light ; 
chemical  analyses  of  soils  and  plants;  collection  and  publication  of 
scientific  facts  accumulated  in  tbe  ofBces  of  government. 

(4.)  Institution  of  statistical  inquiries  with  reference  to  physical, 
moral,  and  political  subjects. 

(5.)  Historical  researches,  and  accurate  surveys  of  places  celebrated  in 
American  history. 

(6.)  Ethnological  researches,  particularly  with  reference  to  the  differ- 
eat  races  of  men  in  Ifortb  America;  also,  explorations  and  accurate 
surveys  of  the  mounds  and  other  remains  of  the  ancient  people  of  our 
ooontiy. 
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DETAILS  OF  THB  PLAN  FOB  DIFtvaisa  KNOWUiDGB. 
I.  Bp  the  publication  of  a  series  of  reporia,  giving  an  atxovnt  of  ttc  mw 
diseoreries  in  science,  and  of  the  clianges  made  from  year  to  year  in  all 
brajKhea  of  knowledge  not  strictly  professional. 

1.  These  reports  will  diffnsc  a  kiod  of  knowledge  generally  iat«rcst- 
ing,  but  which,  at  present,  is  inaccesaible  to  the  public.  Some  of  the 
reports  may  be  published  annually,  others  at  longer  intervals,  as  the 
income  of  the  Institatiou  or  the  changes  in  the  branches  of  knowledge 
may  indicate. 

2.  The  reports  are  to  he  prepared  by  collaborators  eminent  in  the  dif- 
ferent branches  of  knowledge. 

3.  Each  co11ahor}>tor  to  be  famished  with  the  jouFnals  and  pablica- 
tions,  domestic  and  foreign,  necessary  to  the  compilation  of  his  report; 
to  be  paid  a  certain  sum  for  his  labora,  and  to  be  named  on  the  title- 
page  of  the  report. 

i.  The  reports  to  be  published  in  separate  parts,  so  that  persons  inter- 
ested in  a  particular  branch  can  procure  the  parts  relating  to  it  without 
pnrchasing  the  whola 

5.  These  reports  may  be  presented  to  Oougress,  for  partial  distribu- 
tion, the  remaining  copies  to  be  given  to  literary  and  scientific  institu- 
tions, and  sold  to  individuals  for  a  moderate  price. 

The  following  are  some  of  the  subjects  which  may  be  embraced  in  the 
reports:^ 

I.  FHTBICAL  CLASS. 

1.  Physics,  including  astronomy,  natural  phUosophy^  chemistry,  and 
meteorology. 

2.  Natural  history,  including  botany,  zoology  geology,  &c. 

3.  Agriculture. 

4.  Application  of  science  to  arts. 

II.  HOBAL  AND  POLITIOAI.  OLABS. 

o.  £tfanology,  including  particular  history,  comparative  philology, 
antiquities,  &c.  , 

6.  Statistics  sod  political  economy. 

7.  Mental  andmoral  philosophy. 

8.  A  survey  of  the  political  events  of  the  world ;  penal  reform,  &c. 

m.  LITBBATUBB  AND  THE  FINE  ABT8. 

9.  Modem  literature. 

10.  The  fine  arts,  and  their  application  to  the  nsefiil  arts. 

11.  Bibliography. 

13.  Obituary  notices  of  distinguished  individnals. 


*TbiB  part  of  the  plan  Iws  been  bat  puliaUy  carried  out 
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II.  Bji  Ote  puhUeaUe*  of  tqmrate  treatues  on  at^/eeta  of  general  intermL 

1.  These  treatises  may  occasioDally  consist  of  valnable  memoirs 
translated  from  foreign  languages,  or  of  articles  prepared  under  the 
direction  of  the  Institution,  or  proctued  by  ofTering  premiums  for  the 
best  exposition  of  a  given  subject. 

2.  The  treatises  should,  in  all  cases,  be  submitted  to  a  commission  of 
competent  Judges,  previous  to  their  publication. 

3.  As  examples  of  these  treatises,  expositions  may  be  obtained  of  the 
present  state  of  the  several  branches  of  knowledge  mentioned  in  the 
table  of  reports. 

8B0TI0N  n. 

Plan  of  organisation,  in  accordance  with  the  terms  of  Oie  reaolutiona  of  the 
Board  of  Regents  providing  for  ike  (wo  modee  of  increanng  and  di^Hsing 
knowledge. 

1.  The  act  of  Congress  establishing  the  Institution  contemplated  the 
formation  of  a  librwy  and  a  mnaeam ;  and  the  Board  of  Begents, 
including  these  objects  in  the  plan  of  organization,  resolved  to  divide 
the  income*  into  tvo  equal  parts. 

2.  One  part  to  be  appropriated  to  inereaae  tuid  diffuse  knowledge  by 
means  of  pnblicatioDa  and  researches,  agreeably  to  the  scheme  before 
given.  The  other  part  to  be  appropriated  to  the  formation  of  a  library 
and  a  collection  of  objects  of  natoie  and  of  art. 

3.  These  two  plans  are  not  incompatible  with  one  another, 

4.  To  carry  out  the  plan  before  described,  a  library  will  be  required, 
consisting,  1st,  of  a  complete  collection  of  the  transactions  and  proceed- 
ings of  all  the  learned  societies  in  the  world ;  3d,  of  the  more  important 
current  periodiod  publications,  and  other  works  necessary  in  preparing 
the  periodical  reports. 

5.  The  Institution  should  make  special  collections,  particnlarly  of  ob- 
jects to  illustrate  and  verify  its  own  publications. 

6.  Also,  a  collection  of  instruments  of  research  in  all  branches  of  ex- 
perimental science. 

7.  With  reference  to  the  collection  of  books,  other  than  those  mem- 
tioned  above,  r^ttalognes  of  all  the  different  libraries  in  the  United 
States  should  be  procured,  in  order  that  the  valuable  books  first  pur- 
chased may  be  such  as  are  not  to  be  found  in  the  United  States. 

8.  Also,  catalognes  of  memoirs,  and  of  books  and  other  materials, 
should  be  collected  for  renderingthe  Institution  a  center  of  bibliograph- 
ical knowledge,  whence  the  student  may  be  directed  to  any  work  which 
he  may  require. 

•The  amount  of  the  Smithsonian  beqaest  received  Into  the  TMUory  of 

the  United  StatMia (515,  IG9  00 

lBter«8tontheaametoJalf  l,t846,(devDt«dtotheereotioDoftbebaildlDg)  243,129  00 
Annnftl  in«ome  ftom  the  bequest 30,910  14 
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9.  It  is  believed  that  the  collectiona  in  natural  history  will  increase 
by  donatioa  as  rapidly  as  the  income  of  the  Institatlon  can  make  pro- 
vision for  their  reception,  and,  therefore,  it  will  seldom  be  necessary  to 
purchase  articles  of  this  Idnd.  ^ 

10.  Attempts  should  be  made  to  procure  for  the  gallery  of  art  casts 
of  the  most  celebrated  articles  of  ancient  and  modem  scolptnre. 

11.  The  arts  may  be  eucoaraged  by  providing  a  room,  free  of  expense^ 
for  the  exhibition  of  the  objects  of  the  Art-Union  and  otijer  similar 
societies. 

12.  A  small  appropriation  should  annually  be  made  for  models  of  an- 
tiqaities,  such  as  those  of  the  remains  of  ancient  temples,  &c. 

13.  For  the  present,  or  until  the  bnUding  is  folly  completed,  besides 
the  Secretary  no  permanent  assistant  will  be  required,  except  one,  to 
act  as  librarian. 

14.  The  Secretary,  by  the  law  of  Congress,  is  fdone  responsible  to  the 
Begents.  He  shall  take  charge  of  the  building  and  property,  keep  a 
record  of  proceedings,  discharge  the  duties  of  librarian  and  keeper  of 
the  moseum,  and  may,  with  the  consent  of  the  Begenta,  employ  tutitt- 
ants. 

15.  The  Secretary  and  his  assistants,  during  the  session  of  Congress, 
will  be  required  to  illustrate  new  discoveries  in  science,  and  to  exhibit 
new  objects  of  art.  Distinguished  individuals  should  also  be  invited  to 
give  lectniea  on  subjects  of  genenri  interest. 


This  programme,  which  was  at  first  adopted  provisionally,  has  become 
the  settled  policy  of  the  Institution.  The  only  material  chtmge  is  that 
expressed  by  the  following  resolutions,  adopted  January  15, 1S55,  viz : 

Resolved,  That  the  7th  resolution  passed  by  tbe  Board  of  Begents,  on 
the  26th  of  January,  1847,  requiring  an  equal  division  of  tbe  income 
between  the  active  operations  and  tbe  museum  and  library,  when  the 
buildings  are  completed,  be,  and  it  is  hereby,  repealed. 

Sesolved,  That  hereafter  the  annual  appropriations  shall  be  appor- 
tioned specifically  among  tbe  different  objects  and  operations  of  the 
Institution,  in  such  manner  as  may,  iu  the  judgment  of  tbe  Begents,  be 
necessary  and  proper  for  each,  according  to  its  intrinsic  importance  and 
a  complice  in  good  faith  with  the  law. 
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REPORT 

OF 

PROFESSOR  JOSEPH  HENRY, 

SECBETABT  OF  THE  8UITHB0NUN  INSTITUTION, 
FOB    1870, 


To  ike  Board  of  R^mta  : 

Gentlemen  :  The  year  1870  may  be  considered  almost  an  epoch  in 
ttie  history  of  tbe  SmitliRonian  Institation,  sibce  in  this  year  Congress 
commenced  to  recognize  the  propriety  of  making  something  like  an  ade- 
qnate  appropriation  to  relieve  the  Smithson  fond  tnm  at  least  a  portion 
of  the  burden  to  which  it  has  from  the  first  been  subjected  in  the  main- 
tenance and  care  of  the  \ational  Musenm.  Daring  tbe  last  session  of 
OoDgress  an  appropriation  of  $10,000  was  granted  for  the  preservation 
and  exhibition  of  the  national  collection,  and  also  $10,000  toward  the 
preparation  of  the  second  story  of  the  bnilding  for  tbe  t>etter  care  and 
display  of  the  specimens,  and  an  eqaal  sum  for  each  of  these  objects  has 
been  asked  at  the  present  session  for  the  year  1871,  and  we  are  assnred 
by  infinential  members  of  Congress  that  the  request  will  be  granted.  It 
cannot  be  otherwise  than  gratifying  to  the  friends  of  science  that  Gov- 
ernment has  at  length  awakened  to  tbe  importance  of  making  provision 
for  the  independent  snpport  of  a  National  Masenm,  which  we  trust  will 
be  worthy  of  the  capital  of  the  United  States.  The  connection  which 
has  heretofore  existed  between  the  Kational  Mnseom  and  tbe  Smithson- 
ian Institution  has  been  alike  prejndicial  to  both,  altboagb  more  than 
one-half  of  the  income  of  tbe  Smithson  fand  has  been  expended  in  main- 
tenance of  tbe  mnseum  ;  and  notwithstanding  that  tbe  Institution,  in 
the  prosecntion  of  its  legitimate  objects,  has  collected  many  thousands 
of  specimens  illnstrating  the  productions  of  the  North  American  conti- 
nent, tbe  public  mnsenm  basnotyet,  owing  to  the  inadequacy  of  means, 
been  such  as  might  be  expected  from  the  reputation  of  the  Insti- 
tution or  the  character  of  our  Government. 

The  National  Maaeum  was  established  previons  to  tbe  acceptance  by 
the  Government  of  the  care  of  the  Smithson  bequest,  and  consisted  at 
first  of  tbe  specimens  of  natural  history  and  ethnology  coUected  by  the 
United  States  exploring  expedition  under  Admiral  Wilkes.  Unfortu- 
nately, from  »  misconception  of  the  terms  of  the  will  of  Smithson,  as  now 
generally  recognized.  Congress  directed  tbe  appropriation  of  the  income 
of  the  fnnd  principally  to  a  mnsenm,  a  library,  a  gallery  of  art,  ffbd  ~ 
other  local  objects,  which,  though  important  in  themselves,  did  not 
comport  with  tbe  liberal  spirit  of  tbe  bequest,  nor  with  tbe  income  of 
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the  eDdowment,  vhich  was  scarcely  more  than  safficient  to  properly 
support  any  one  of  these  objects.  Had  it  oot  been  for  this  miscoDcep- 
tioB,  it  is  not  improbable  that  before  this  time  Confess  would  have 
made  a  more  liberal  provision  for  the  support  of  tlie  National  Moseom, 
and  the  scientific  operations  of  the  Institution  vbich  have  made  it  favor- 
ably knonn  throughout  tJbe  world  would  have  been  much  more  extended. 
From  the  first  the  organic  law  of  Congress  has,  therefore,  stood  in  the 
way  of  the  full  development  of  the  plan  of  active  operations  of  the  Insti- 
tntion ;  and  it  has  only  been  hy  the  gradual  enlightenment  of  the  public 
mind  as  to  the  true  character  of  the  will  of  Smithson  and  the  importance 
of  the  plan  of  active  operations,  that,  step  by  step,  and  after  upward  of 
twenty  years  of  continued  effort,  the  latter  has  now  a  fair  prospect  of 
piodacing  all  the  results  which  have  been  claimed  for  it. 

As  stated  in  previous  reports,  the  library  of  the  Institution  has  been 
incorporated,  under  certain  conditions,  with  that  of  Congress.  The  land 
around  the  building  presented  to  the  Institution  by  the  Government, 
and  upon  which  at  first  about  {10,000  of  the  income  of  the  fund  was 
expended,  has  been  incorporated  with  the  public  reservation  set  aside 
Cor  a  park,  and  the  cost  of  its  keeping  defrayed  &om  the  general  appro- 
priatiou  for  the  mainteuaDce  of  the  public  grounds.  The  establishment 
of  a  gallery  of  art  by  the  liberal  endowment  of  Mr.  Corcoran  obviates 
the  necessity  of  anything  further  being  done  in  this  direction  by  the 
Institution. 

Still  tlie  emancipation  of  the  fund  firom  local  objects  is  not  as  thorough 
as  could  be  wished.  It  would  be  better,  in  my  opinion,  that  the  public 
museum  should  be  entirely  separated  from  the  Institution.  The 
appropriations  of  Congress  are  frequently  fitful,  and  the  distinction 
between  appropriations  for  the  mnsenm  and  for  the  Institution  is  not 
as  manifest' as  is  desirable.  It  is  the  wiser  policy  of  the  Institution  to 
ask  no  appropriations  from  Congress  for  its  own  legitimate  objects,  in 
order  that  it  may  be  kept  entirely  free  &om  political  influence.  We 
must,  however,  be  content,  in  the  attainment  of  an  object  depending 
upon  legislative  enactment,  with  secnring  a  part  of  what  we  wish,  if  we 
cannot  obtain  the  whole. 

Finances.~-Tbe  following  is  a  general  statement  of  the  condition  of 
the  Smithson  fund  at  the  end  of  the  year  1870,  or  rather  at  the  begin- 
ning of  the  year  1871 : 

The  amoant  originally  received  as  the  bequest  of  James 
Smithson,  of  England,  deposited  in  the  Trensury  of  the 
United  States,  in  accordance  with  the  act  of  Congress  of 

August  10, 1846 $516, 169  00 

The  residuary  legacy  of  Smithson  received  in  1865,  also 
tdeposited  in  the  Treasury  of  the  United  States,  in  accord- 
ance with  the  act  of  Congress  of  February  8, 1867 26, 210  63 

Making  the  bequest  of  Smithson 541,379  63 
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Additions  &om  savioga,  &c.,  also  in  the  United  States 

Treasniy,  as  a  part  of  the  original  fund $108,620  37 

In  Virginia  State  stock,  »72,7C0,  valued  at , 48,000  00 

Cash  on  band 21,477  81 

719,477  81 


The  income  froto  the  fond  daring  the  year  1870,  including  the  pre- 
miom  on  gold,  was  (43,363  12.  This  amoant  is  $6,102  08  less  than 
that  for  18C!),  due  to  the  difference  in  the  premium  on  coin. 

Ko  interest  has  been  received  ftom  the  State  of  Virginia  fur  1869  and 
1870.  Up  to  1870  the  usual  appropriation  from  Government  for  tbe 
care  of  tbe  National  Museum  was  (4,000,  but  for  tbe  fiscal  year  com- 
mencing July  1,  1870,  tbia  amount  was  increased,  as  we  have  before 
stated  to  $10,000.  Of  this  snm  $5,024  have  been  placed  to  the  credit 
of  the  museum ;  the  whole  expense,  however,  of  keeping  the  museum, 
irrespective  of  the  interest  ou  the  building,  amonnted  to  at  least  $16,000. 

The  remainder  of  the  income  (exceptiug  $508  16)  was  expended  in 
publications,  exchanges,  researches,  salaries,  &c.,  and  nearly  $5,000  for 
repairs  on  the  building. 

Congress  also  granted,  as  previously  stated,  an  atipropriation  of 
$10,000  toward  fitting  up  tbe  large  ball  for  tbe  better  preservation  and 
display  of  the  collections ;  but  of  this  nothing  has  been  drawn  during 
tbe  year,  the  plans  and  other  preparations  for  the  improvement  of  tbe 
building  not  having  been  completed.  Froqi  the  foregoing  statement  it 
will  be  evident  that  tbe  Smithson  funds  are  in  a  prosperous  condition, 
and  that  should  Congress  continae  annually  to  make  an  adequate  sup- 
port for  tbe  museum,  they  would  be  sufficient  on  the  part  of  tbe  insti- 
tution to  extend  its  usefulness  far  beyond  what  it  has  yet  accom- 
plished. 

As  a  part  of  the  history  of  tbe  Institution,  and  injustice  to  the  gen- 
erosity of  one  of  its  earliest  friends,  I  may  mention  under  tbe  head  of 
finance,  that  for  many  years  during  tbe  controversy  which  existed 
between  tbe  regents  and  the  contractors  in  regard  to  the  building, 
James  M.  Carlisle,  esq.,  of  this  city,  acted  as  counsel  for  the  Institu- 
tion, and  has  subsequently  given  advice  on  points  of  law  which  have 
arisen  in  conducting  tbe  various  operations  of  the  establishment 
These  services,  the  usual  charges  for  which  would  amount  to  compara- 
tively a  large  sum,  bave  been  gratuitously  rendered  to  the  Institution; 
for  which  liberality  I  would  recommend  a  special  resolution  of  thanks 
by  the  Board. 

Publioations. — ^The  publications  of  the  lustitution  are  of  three  classes — 
tbe  Contribntions  to  Knowledge,  tbe  Miscellaneous  Colleotious,  and  the 
Annual  Reports.  The  first  consist  of  memoirs  containing  positive 
additions  to  science  resting  on  original  research,  and  which  are  geuer- 
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EiUy  the  resnlt  of  iuvestagationa  to  which  the  Institution  has  in  some 
way  renderecl  assistance.  The  Miscellaneous  Collections  are  chiefly 
composed  of  works  intended  to  facilitate  the  study  of  certaiu  braDcliesof 
natural  history  or  of  meteorology,  and  are  designed  especially  to  indaoe 
individu^B  to  engage  ia  stucUes  as  specialties,  to  which  in  leisure 
moments  their  tbongbts  may  recnr,  aod  by  observatiooB  and  collections 
in  relation  to  which  they  may  uot  only  coutribnte  to  their  own  pleasure 
bnt,  also,  advance  the  cause  of  science.  The  Annual  Beports  are  pub- 
lished at  the  expense  of  the  Government,  with  the  exception  of  the 
illuBtratious,  which  are  furnished  by  the  Institution. 

During  the  past  year  the  sixteenth  volnme  of  the  Smithsonian  Con- 
tribntiona  to  Knowledge  has  been  published  and  distribnted.  It 
contains  194  pages,  and  is  illustrated  with  73  wood-cots  aud  19 
plates.  The  several  articles  contained  in  this  volame,  which  were  also 
published  and  distribnted  separately,  are  as  follows: 

The  Gray  Substance  of  the  Medulla  Oblongata  and  Trapezium,  by 
John  Dean,  M.  D.    4to,  pp.  80.    Sixteen  plates,  five  wood-cuts. 

Results  of  Meteorological  Observations  made  at  Bmuswick,  Maine, 
between  1801  and  1809,  by  Parker  Gleaveland,  LL.D.  Bednced  and 
discussed  at  the  expense  of  the  Smithsonian  Institution,  by  Charles  A. 
Schott.    4to,  pp.  60.    Eight  wood-cuts. 

Results  of  Meteorologies  Observations  made  at  Marietta,  Ohio,  be- 
tween 1826  and  1859,  inclusive,  by  S.  P.  Hildreth,  M.  D. ;  to  which  are 
added  Besnita  of  Observations  taken  at  Marietta,  by  Mr.  Joseph  Wood, 
between  1817  and  1823.  JEednced  aod  discussed  by  the  Smithsonian 
Institution,  by  Charles  A.  Schott.    4to,  pp.  52.    Fonrteen  wood-cuts. 

On  the  Gliddon  Mommy  Case  in  the  Museum  of  the  Smithsonian 
Institution,  by  Charles  Pickering.     4to,  p.  6.    One  plate. 

The  Orbit  and  Phenomena  of  a  Meteoric  Fire-Ball,  seen  July  20 
I860,  by  Professor  James  H.  Coffin,  LL.  D.  4to,  p.  56.  Two  plates, 
two  wood-cuts. 

On  tbe  Transatlantic  Ix>ngitude,  by  Benjamin  Aptborp  Gould.  4to, 
pp.  110. 

The  Indians  of  Cape  Flattery,  at  the  entrance  to  the  Strait  of  Fuca, 
Washington  Territory,  by  James  G.  Swan.  4to,  pp.  118.  Forty-four 
wood-cut's. 

The  Seventeenth  volnme  of  Smithsonian  Contributions,  that  for  the 
year  1871,  has  also  been  printed,  is  in  the  hands  of  tbe  binder,  and  will 
soon  be  ready  for  distribution.  It  consists  of  a  siugle  memoir  of  602 
quarto  pages,  presenting  the  result  of  an  elaborate  original  investigation 
by  Lewis  H.  Morgan,  esq.,  of  Bocbester,  New  York,  on  the  '*  Systems  of 
Consanguinity  and  Affinity  of  the  Human  Family." 

This  memoir,  of  which  an  account  has  been  given  in  a  previoos  report, 
was  first  referred  to  a  commission  consisting  of  Professor  J.  H.  Mcllvaine 
and  Professor  William  Henry  Green,  of  Princeton,  New  Jersey,  who  re- 
commended its  publication,  bnt  advised  certain  changes  iu  the  method  of 
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presMitiog  the  anbject.  After  these  modifications  had  been  made,  it 
vas  submitted  to  the  AmericaTi  Oriental  Society,  and  was  by  it  referred 
to  a  Rpecial  comniittee,  oonsinting  of  Messrs.  Hadley,  TrambuU,  and 
Whitney,  who,  having  critically  examined  the  memoir,  reported  that  it 
contained  a  seriea  of  highly  interesting  factSf'wbich,  they  believed,  the 
students  of  philology  and  ethnology,  thongh  they  might  not  accept  all 
the  conclnsiona  of  the  aatbor,  would  welcome  as  valuable  contribatious 
to  science. 

The  investigations  of  Professor  Newcomb,  relative  to  a  new  orbit  of 
ttie  planet  Uranus,  in  continuation  of  those  relative  to  the  planet  Kep- 
tnne,  an  account  of  which  was  given  in  previous  reports,  have  been  tem- 
porarily interrupted  by  the  visit  of  the  author  to  Europe  to  observe  the 
total  eclipse  of  lost  December,  and  to  collect  ancient  observations  for 
correcting  the  mean  motion  of  the  moon.  These  investigations  were 
commenced  as  far  back  aa  1860,  bnt  Professor  Xewcomb  bad  so  littla 
time  to  spare  from  official  duties,  and  bad  to  depend  so  mach  npon  him- 
self on  account  of  the  methods  to  be  employed,  that  four  years  elapsed 
before  oven  the  first  formalte  for  the  perturbations  were  computed.  The 
best  accepte<l  elements  of  the  planets  were  first  nsed,  viz,  those  of 
Boovartl  for  Jupiter  and  Saturn,  and  those  of  Pierce  and  Kowalski  for 
Neptune,  The  calculated  places  of  Uranua  and  Neptune  were  found 
from  these  data  to  differ  so  widely  iixtm  the  true  ones  given  by  observa- 
tion as  to  show  that  the  elements  of  tUese  planets  which  had  been 
adopted  were  not  to  be  relied  on.  A  rc-inveatigation  of  their  orbits 
therefore  became  necessary.  That  of  Neptune  was  made  exhaustive. 
The  magnitude  of  the  corrections  required  in  the  old  elements  is  shown  by 
the  fact  that  the  longitude  of  the  perihelion  of  Neptune  was  changed 
by  about  four  degrees.  This  investigation  was  published  by  the  Insti- 
tation  in  18C5,  and  the  tables  for  predicting  the  position  of  the  planet 
were  immediately  adopted  by  the  nautical  almanacs  of  England,  (Ger- 
many, and  this  country,  and  afterward  by  that  of  France,  so  that  thfi- 
compntations  of  Neptune's  motion  are  now  generally  made  from  them,. 

The  elements  of  Uranus  were  neit  so  far  corrected  by  a  preliminary 
investigation;  that,  with  the  perturbations  already  computed,  the  motion. 
of  tbe  planet  ftom  the  time  of  Its  discovery  in  1781  until  1862  was  repre- 
sented within  a  very  few  seconds  of  arc.  On  collecting  the  perturba- 
tions of  Saturn  there  appeared  to  be  considerable  discrepancy  between 
the  old  ones  employed  in  Bouvard's  tables  and  those  since  computed 
by  Hansen.  As  there  could  be  little  doubt  of  the  correctness  of  the 
latter,  Professor  Newcomb  accepted  them  as  the  basis  of  a  preliminary 
investigation  of  the  orbit  of  Saturn,  and  obtained  elements  which  repce- 
seated  ita  motion  near  enough  for  the  purpose  desired.  The  elements 
of  Jupiter  were  found  to  be  sadiciently  near  the  truth.  Tbe  old  com- 
patationsof  the  "first-order"  of  perturbations  were  then  corrected,and  to 
guard  against  tbe>  possibility  of  an  error  tbe  perturbations  were  then 
recomputed  by  an  entirely  different  method.   After  long  study  and  lab»r 
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tbe  aathor  was  enabled  to  devise  a  method  more  simple  tban  any  before 
employed,  of  whicb  tbe  qnantities  previously  calculated  Atroished  tbe 
basis,  and  wbicb  has  tbe  great  advantage  of  being  easily  applicable  to 
the  pertarbations  of  tbe  second  order.  Tbe  results  of  tbe  two  computa- 
tions have  been  foaDd  to  agree  very  closely.  The  more  important  terms 
of  tbe  second  order  have  tteeu  ouce  compatcd,  bat  will  be  gone  over 
again  to  insure  correctness.  Tbe  most  difficult  part  of  the  work  is  now 
completed.  An  appropriation  has  been  made  by  the  iDStitution  for  defhty- 
ing  the  expense  of  the  clerical  labor  which  is  required  in  preparing  the 
tables  and  performing  the  other  laborions  aritbmetical  calculations 
necessary  in  redocing  the  abstract  mathematical  resolts  to  practical  use. 

Among  the  papers  accepted  for  publication  are  three  by  Major 
General  J.  G.  Barnard,  United  States  Army.  The  first  of  these  relates 
to  the  "Precession  of  the  Equinoxes  and  Kutation  as  identified  with  the 
phenomena  of  the  Gyroscope."  All  writers  who  explain  tbe  "Preces- 
sion" in  a  manner  intended  to  be  more  or  less  adapted  to  popular  com- 
prehension, assume  or  demonstrate  certain  elementary  facts  which  are 
common  to  the  general  phenomena  of  the  "Precession,"  and  the  move- 
ments of  the  philosophic  toy,  the  "Gyroscope."  The  intention  of  this 
paper  is  to  identify  the  phenomena,  and  to  show  that  acommon  analysis 
leads,  when  properly  adapted  to  the  different  circumstances,  to  their 
Bolntion.  As  a  matter  of  course,  the  introductiou  of  the  proper  expres- 
sions for  the  external  forces  into  the  general  equations  of  rotating  bodies 
will  give  the  particular  equations  for  the  special  cases.  In  the 
MtScanique  Celeste,  are  thus  derived  the  expressions  for  precession  and 
nutation  ;  but  the  analytical  process  is  difficult,  and  the  point  of  identi- 
fication of  the  pheuomeua  with  those  of  the  gyroscope  is,  in  this  point 
of  view,  too  remote  to  be  interesting.  In  this  paper,  solutions  primarily 
obtained  for  the  gyroscope  are  subsequently  made  use  of  to  develop  all 
the  facts  of  precession  and  nutation.  By  tbe  methods  employed  it  is  in- 
cidentally shown  that  the  phenomena  of  "deviation"  in  rifled  projectiles 
may  be  explained. 

The  second  paper  by  General  Barnard  is  on  the  motions  of  a  "  freely 
suspended  pendulum,"  and  differs  from  other  well  known  discussions  of 
this  problem  in  giving,  as  a  preliminary,  a  simple  explanation  of  the 
origin  of  the  forces  which,  on  the  surface  of  tbe  rotating  earth,  cause  a 
progressive  azimuthal  motion  of  the  plane  of  vibration  ;  and  famishing 
the  analytical  expressions  for  these  identical  with  those  of  Poisson 
obtained  by  other  processes.  These  same  expressions  exhibit  forces 
which  more  or  less  sensibly  afifect  all  motions  of  material  bodies  on 
or  near  tbe  earth's  surface,  as  e.  g.  the  tidal  currents,  the  winds, 
tbe  tr^ectories  of  projectiles,  &c.  The  expressions  obtained  for  the 
pendulum  are  developed  with  mach  greater  detail  than  baa  been  done 
in  previous  works.  The  diSerential  expressions  for  the  vibrations 
.of  the  so-called  "spherical  pendulum"  are  integrated  by  development 
into  series,  and  expressions  approximately  accurate,  obtained  for  the 
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■zimntfaal  motion  of  tbe  apsitles  of  the  qnasi-eHiptical  orbit.  luastnncb 
as  in  all  actual  experiments  with  the  freely  snspended  peDdolnm  the  vi- 
bratiotiR  sood  assume  the  "spherical"  cbaract«r,  these  latter  expressions 
are  really  important  as  corrections  to  the  azimuthal  motion  properly  doe 
to  the  earth's  rotation,  and  may  explain  the  small  variations  from  the 
latter  which  tho  experiments  generally  exhibit.  It  is  believed  that  those 
corrections  have  never  before  been  applied,  or  indeed  actually  put  into 
simple  analytical  shape.  It  is  ftirther  shown  that  if  a  freely  suspended 
pendulum  is  made  to  swing  throngh  a  great  circle  with  verj'  high  velocity, 
the  plane  of  its  orbit  remains  invariable  in  direction,  in  space,  and  that 
in  this  phase  the  phenomenon  is  identical  with  that  shown  by  a  gyro- 
scopic disk,  aa  it  was  arranged  by  Foucanit  to  exhibit  tho  rotation  of 
the  earth. 

A  third  pai>er  by  tbe  same  author  is  ''on  the  Phenomena  of  Preces- 
sion and  Mutation  as  affected  by  tho  internal  structure  of  the  earth," 
and  is  an  attempt  to  corrol>orate  the  dictum  of  Sir  William  Thompson, 
thatthephenomenaofthe  precession  and  nutation  do  authorize  some  con- 
el^8io^s—^'e^y  limited,  indeed — concerning  the  internal  stroctare  of  the 
earth,  jnasmnch  as  it  is  proved  that  the  very  commonly  received  geo- 
logic hypothesis  of  a  thin  crust  enveloping  a  molten  fluid  is  inconsist- 
ent with  the  aetnal  phenomena  as  observed. 

As  the  basis  of  the  argument,  the  theorem  is  analytically  demonstrated 
that  an  entirely  fluid  earth  (t.  e.,  entirely  destitute  of  solid  crust  and 
without  internal  viscidity)  would  exhibit  neither  precession  nor  nata- 
tion. In  other  words,  that  the  tilting  effects  of  the  solar  and  lunar 
attractions  would  be  exactly  neutralized  by  the  centrifugal  forces  doe 
to  the  tidal  protuberances  they  develop.  Pari  raiione,  if  the  Jigure  of 
tbe  earth  yields  at  all  to  the  attractions,  the  precession  and  natation 
will  be  neutralized  in  exact  proportion  to  the  extent  (as  compared  with 
a  perfect  fluid  globe)  to  which  that  yielding  obtains. 

Sir  W.  Thompson  has  proved  that  even  an  earth  entirely  solid  must 
yield,  unless  its  rigidity  to  the  depth  of  two  or  three  thousand  miles 
greatly  exceeds  that  of  steel ;  a  thin  crust,  say  thirty  or  forty  miles 
thick,  such  as  geological  hypothesis  attributes  to  tbe  enrtli,  if  envelop- 
ing a  fluid  nucleus,  would  yield  nearly  as  much  as  if  the  earth  were 
entirely  fluid.  But  the  observed  rates  of  precession  and  natation  con- 
form almost  exactly  to  the  hypothesis  of  perfect  rigidity.  Hence,  the 
hypothesis  of  a  thin  crust  is  untenable.  Incidentally  the  fallacy  of  the 
experiment  {with  rotating  spherical  glass  shells,  containing  water)  and 
argument  of  M.  Delaunay  to  invalidate  the  conclasions  of  Professor 
Hopkins  and  Professor  Thompson  Is  exhibited,  and  the  opinions  of 
Poisson  concerning  the  internal  structure  of  the  earth  are,  according  to 
the  author,  shown  to  coincide  better  with  observed  facts  than  those  of 
any  other  physicist. 

Another  paper  bas  been  examined  and  accepted  for  publication 
entitled  "  T^e  Secular  Variations  of  the  Orbits  of  the  PlanetB,"  by  John 
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K.  Stockwell.  If  bat  one  planet  revolved  around  the  bod  ita  path  in  space 
would  he  a  trae  ellipse,  which  woald  always  be  the  Bame  in  form  and 
position ;  but  if  several  planets  revolve  at  the  same  time  around  tho 
central  body,  their  mutual  attraction  will  disturb  the  regularity  of  the 
elliptical  motion.  The  mutual  action  of  the  planets  on  each  other  pro- 
duces twoclassesof  disturbance,  one  of  which  consists  in  a  change  of  the 
motion  of  each  planet  in  its  elliptical  orbit,  in  some  parts  of  its  path 
moving  fa8t«r  and  in  others  slower  than  it  would  if  undisturbed ;  the 
other  consists  of  a  change  iu  the  form  and  relative  position  of  the 
elliptical  orbit.  The  first  is  called  the  periodic  inequalities,  and  the 
second  the  secular  variations.  They  are,  however,  both  periodical, 
though  the  first  runs  through  its  changes  in  a  short  time,  while  the  lat- 
ter requires  centuries  to  complete  its  cycle.  The  object  of  the  investi- 
gations of  Mr.  Stockwell  is  to  determine  the  numerical  value  of  tho 
secular  changes  of  the  elements  of  the  orbits  of  the  planets  of  our  sys- 
tem. Several  partial  solutions  of  this  problem  have  been  obtained  by 
previous  authors,  but  they  have  been  approximations  based  upon  data 
less  perfect  than  that  which  is  at  present  afforded  in  the  discover^'  of 
the  new  planet  Neptune,  and  the  better  determination  of  the  masses  of 
the  other  bodies  composing  onr  system. 

The  expense  of  the  publicatiou  of  this  paper  is  defrayed  by  the  lib- 
eral donatiou  of  |1,200  from  a  friend  of  science,  who  declines  to  allow 
his  name  to  be  mentioned.  We  cannot,  however,  permit  the  fact  to  pass 
unnoticed  of  this  example  of  the  high  appreciation  of  the  value  of 
abstract  science  since  it  does  honor  to  the  intelligence  and  liberality  of  one 
of  our  citizens  engaged  in  active  business  life,  and  may  serve  as  an 
example  to  stimulate  other  donations  of  a  similar  character. 

In  several  of  the  previous  reports  mention  has  been  made  of  a  gram- 
mar and  dictionary  of  the  Choctaw  language,  iu  process  of  preparation 
lor  the  Institution  by  Dr.  Byington,  foi'  many  years  a  missionary  among 
the  Choctaw  Indians.  This  work  was  finally  submitted  to  the  Institu- 
tion for  publication,  but  having  been  found  on  examination  to  require 
corrections  it  was  returned  to  the  author  in  order  that  these  might  be 
made.  Before,  however,  this  work  was  completed,  Dr.  Byington  died, 
and  his  MS.  was  given  for  revision  to  Dr.  Brinton,  of  Philadelphia. 
It  was  again  submitted  to  the  Institution  and  referred  to  a  commission 
for  critical  examination.  Dr.  Brinton,  however,  not  satisfied  with  the 
report  of  this  commission,  withdrew  the  memoir,  and  presented  it  to  the 
American  Philosophical  Society,  in  whoso  transactions  it  has  since  been 
printed.  No  objection  was  mad9  on  the  part  of  the  Institution  to  this 
transfer,  since  it  has  been  from  the  first  a  part  of  its  policy  never  to 
expend  any  portion  of  its  funds  in  doing  that  which  can  be  done  by 
other  means. 

It  will  be  remembered  that  in  1S67,  at  the  saggestion  and  expense  of 
the  Institution,  a  geological  exploration  of  a  portion  of  the  Louisiana 
co^t  was  made  by  Professor  E.  W.  HUgord,  of  the  University  of  Mis- 
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sissippi,  mainly  with  a  view  to  ascertain  the  geological  age  and  modeof 
occorrence  of  tbo  rock-salt  deposit  of  Petite  Anse.  In  the  absence  of 
definite  data  concerning  the  general  geology  of  Louisiana,  his  observa- 
tions on  the  formations  of  the  coast  (an  abstract  of  vhicb  was  published 
in  the  American  Journal  of  Science,  January,  18C9)  demonstrated,  bo 
far  as  the  salt  deposit  was  concerned,  only  the  fact  that  in  point  of  age 
it  was  anterior  to  the  drift.  The  impulse  thus  given  to  geological  re- 
search in  Louisiana,  however,  soon  led  to  further  explorations.  By  sub- 
ecription,  and  a  special  ajipropriation  obtained  from  tbe  commissioners 
of  immigration  of  the  State,  the  New  Orleans  Academy  of  Sciences 
raised  a  fnnd  for  the  purpose  of  enabling  Professor  Hilgard  to  make  a 
general  geological  Tecouuiiissance  of  Louisiana,  which  was  executed  in 
May  and  June,  1869.  This  enabled  him  to  communicate  to  the  American 
Association  for  the  Advancement  of  Science,  at  its  Salem  meeting,  a 
general  sketch  of  the  geology  of  Louisiana.  Almost  simultaneously 
■with  the  organization  of  Professor  Hilgard's  second  exploration,  steps 
were  taken  by  the  faculty  of  tlie  University  of  Louisiana  to  secure  legisla- 
tive aid  for  a  geological  and  physical  survey  of  the  State.  The  latter  is 
now  in  progress,  and  the  second  annual  report  on  the  work  will  soou  be 
published. 

As  regards  the  rock-salt  deposit,  Professor  Hilgard's  obserN'ations  in 
northern  Louisiana  point  to  the  conclusion  that  it  is  but  one  of  a  series 
of  cretaceous  outliers,  traversing  tbe  State  in  a  northwest  and  south- 
east direction,  and  indicating  the  existence  of  an  ancient  ridge  which 
must  hare  exerted  an  important  influence  uiJon  tbe  physical  conforma- 
tion of  the  Lower  Mississippi  Valley.  The  remarkable  gypsum  and 
salpboT  deposits  of  Calcasieu  are  likewise,  in  hisopiniou,  referable  to 
tbe  same  age.  Professor  Hilgard  has  nearly  completed  a  final  memoir 
on  the  geology  of  the  Petite  Anse  region  for  publication  by  the  Insti- 
tution; the  results  of  his  simultaneous  exploration  of  the  Lower  Mis- 
sissippi and  delta  having  been  communicated  to  the  American  Associ- 
tion  at  the  Troy  meeting,  and  subsequently  presented  to  tbe  American 
Journal  of  Science. 

Dr.  Horatio  C.  Wood,  of  Philadelphia,  having  completed  an  elaborate 
work  on  the  fresh-water  alg%,  principally  of  microscopic  forms,  pre- 
sented it  to  the  American  Philosophical  Society  and  also  to  the  Academy 
of  Natural  Sciences  of  Philadelphia,  but  the  expense  of  publication  pre- 
vented either  of  these  societies  from  undertaking  it.  It  was  therefore 
offered  to  this  Institution,  and  after  a  critical  examination  has  been 
accepted  for  publication.  As  a  systematic  description  of  the  fresh- 
water algffi  of  ITorth  America  it  will  form  a  complement  to  the  great 
works  on  the  marine  algae,  by  Dr.  Harvey,  published  some  years  ago 
by  the  Smithsonian  Institution.  It  will  be  copiously  illnstrated  by 
drawings,  made  principally  nnder  the  microscope  and  will  serve  to  illus- 
trate an  obscure  department  of  botany,  tia  well  as  to  furnish  the  means 
by  which  investigators  of  miuote  microscopic  organisms  may  make  tbe 
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comparison  of  fossil  and  receiit  forms,  a  sabject  wbicb  is  now  attract- 
ing much  atteutioD  in  Europe  and  America. 

The  eighth  volame  of  MiscellaDeoas  CoUectious  coutaius  the  foUowing 
papers: 

1.  Monographs  of  the  Diptera  of  North  America.  Part  TV.  Prepared 
for  the  Smithsonian  lastitution  by  It.  Osten  Sacken.  8ro,  pp.  358. 
Four  plates  and  seven  vood-cocs. 

2.  Catalogue  of  the  Orthoptera  of  North  America  described  previous 
to  1867.  .Prepared  for  the  Binithsoniaa  Institution  by  Samuel  H. 
Scudder.    8vo,  pp.  110. 

3.  Land  and  Fresh-water  Shells  of  North  America.  Part  I.  Pulmo- 
nata  Geopbila.  By  W.  G.  Btune;  and  T.  Bland.  8vo,  pp.  328,  and  &44 
wood -cuts. 

4.  Arrangement  of  Families  of  Birds.  Adopted  provisionally  by  the 
Smithsonian  Institation.    8vo,  pp.  8. 

6.  Ciroalar  to  OfScers  of  the  Hudson's  Bay  Company.    8ro,  pp.  6. 

6.  Suggestions  relative  to  Objects  of  Scientific  lovestigations  in 
Bussian  America.    8vo,  pp.  10. 

?.  Cu-colar  relating  to  Collections  in  Archteology  and  Ethnology. 
8vo,  pp.  2. 

8.  Gircalar  to  Entomologists.    8vo,  pp.  2. 

9.  Circular  relative  to  Collections  of  Birds  trom  Middle  and  South 
America.    8vo,  pp.  2. 

10.  Smithsonian  Mascnm  Miscellanea.    Pp.  88. 

The  uiuth  volume  of  Miscellaneous  Collections  contaios — 

1.  Bibliography  of  North  American  Conchology  previous  to  the  year 
1860.  Prepared  for  the  Smithsoniaa  Institution  by  W.  G.  Biuney. 
Part  II.    Foreign  Authors.    8vo,  pp.  302. 

2.  Catalogue  of  Publications  of  Societies  and  of  Periodical  Works 
belonging  to  the  Smithsooian  Institution.  Deposited  iu  the  Library  of 
Congress,  1866.    8vo,  pp.  596. 

In  accordance  with  the  plan  adopted  by  the  Institution  of  furnishlug 
facilities  and  means  of  identifying  specimens  of  natural  history  in  its 
different  departments,  an  arrangement  was  made  with  Professor  De 
Saussure,  of  Geneva,  Switzerland,  the  highest  authority  on  the  class  of 
insects  known  as  bymeooptera,  (of  which  the  principal  forms  are  wasps, 
bees,  &c.,)  to  prepare  a  monograph  of  this  part  of  entomology.  Large 
collections  have  been  sent  to  him  for  the  work,  to  which  he  has  devoted 
several  years  of  gratuitous  labor.  The  first  part  of  the  manuscript  was 
completed  in  the  French  language  in  1863,  and  for  translation  was  placed 
iu  the  hands  of  a  competent  entomologist,  Mr.  Edward  Norton,  of 
Farmiogton,  Connecticut,  who  volunteered  his  services  from  a  desire  of 
.advancing  science.  This  part  of  the  memoir  was  prepared  for  the  press 
in  1SG4,  but  as  Mr.  Noriou  was  obliged  to  be  abseut  from  the  country 
several  years,  the  printing  was  delayed  until  his  return,  in  order  that 
the  proof-sheets  might  be  proi>erly  corrected.    By  this  time,  however, 
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80  mocb  new  Diaterial  had  been  collected  it  vob  thoaght  advisable  to 
refer  tbe  vork  anew  to  Profeasor  De  Sausaore,  from  whom  it  has  again 
been  received,  and  after  having  been  a  second  time  revised  by  Mr. 
lfort«D  will  600D  be  sent  to  tbe  press. 

The  Institation  in  carrying  out  its  original  plan  of  the  preparation  of 
manuals  of  natnral  history,  has  thus  made  provision  for  publications 
on  the  coleoptera,  lepidoptera,  neuroptera,  diptera,  orthoptera,  and 
hymenoptera.  Of  the  few  remaining  orders,  a  similar  monograph  of 
the  hemiptera,  by  P,  B.  Uhler,  esq.,  haa  been  prepared,  and  will  t>e  pnt>- 
lished  when  the  funds  will  permit. 

For  many  years  the  Institation  has  intended,  in  consequence  of  the 
scattered  nature  of  the  accounts  of  the  botauy  of  the  region  west  of  the 
Mississippi,  and  the  absence  of  any  text-book  in  which  correct  deaorip- 
tions  could  be  found,  to  publish  a  complete  list  of  tbe  plants,  with  all  the 
synooymsand  species.  For  aworkiugbotauist,  engaged  in  tbe  study  of 
our  western  plants,  the  search  for  what  has  been  written  takes  more  time 
and  labor  than  all  the  rest  of  his  work,  besides  which  there  is  always 
tbe  probability  of  overlookiugsome  writings  of  importance.  Thedeatgn 
has  not  heretofore  been  carried  out,  on  account  of  the  pressure  of  otlier 
operations,  but  recently  the  great  need  of  this  aid  to  botanical  research 
having  been  nrged  on  the  Institution  by  some  of  the  principal  botanists 
of  the  country,  arrangements  have  been  made  with  Mr.  Screuo  Watson, 
of  New  Haven,  to  prepare  the  work  iu  question.  The  expense  of  prepar- 
ation will  be  borne  by  private  subscription,  the  Smithsonian  Institution 
paying  for  tbe  clerical  labor  and  for  the  pnblication.  Mr.  Watson  is 
esteemed  highly  competent  for  the  doty  intrusted  to  him,  and  is  favor- 
ably known  fcom  his  labors  as  botanist  of  tbe  exploration  of  the  fortieth 
parallel,  under  Clarence  King,  esq.  Good  progress  has  been  made  in 
the  work,  and  during  the  year  we  expect  the  manuscript  to  be  com- 
pleted. 

In  still  further  pursuance  of  tbe  plan  initiated  by  the  Institution  of 
ftimishiug  aids  for  the  arrangement  of  collections,  as  illustrated  by  its 
series  of  check-lists  of  specimens,  an  article  by  Professor  Theodore  Gill 
is  in  process  of  publication,  entitled  "  An  Arrangement  of  the  Families 
of  Mollusks.''  His  system  has  been  adopted  provisionally  as  that  by 
which  the  extensivecoUectionsof  the  Smithsonian  shellsareto  be  arranged 
and  has  been  approved  by  some  of  the  principal  zoologists  of  the  conntrj'. 
To  extend  its  benefits,  and  furnish  a  similar  guide  to  other  mnseoms, 
the  list  embraces  families,  recent  and  fossil,  accepted  by  the  best  natu- 
ralists of  the  day,  although  embodying  results  of  special  investigations 
made  by  Professor  Gill  and  Mr.  Dall  at  the  Institution. 

The  Annual  Beport  for  the  year  1869  was  printed  as  heretofore,  by 
order  of  Congress,  but  there  was  a  reduction  of  one  thousand  iu  the 
number' of  extra  copies  usually  i'urnisbed  to  the  Institution.  This  re- 
duction must  have  been  the  resnlt  of  inadvertence,  as  we  have  long 
urged  upon  Congress  the  great  demand  for  tbe  document  as  a  reason 
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for  the  increase  of  the  edition,  and  bare  be«Q  assnred  by  many  Seoaton 
and  Kepreseutatives  that  tliis  would  be  made.  The  applications  for  tbe 
report  have  become  so  nameroas  that  it  is  impossible  to  supply  all  who 
are  entitled  to  receive  it.  In  this  connection  the  propriety  should  be 
nrged  upon  Congress  of  ordering  new  editions  of  such.of  the  reports  as 
have  been  stereotyped.  The  printing  of  these  conid  be  done  at  very 
little  expense,  and  would  enable  tbe  InstitatioD  to  furnish  volumes,  for 
which  there  is  daily  application  from  members  of  Congress  in  behalf  of 
libraries  and  public  institutions,  to  complete  sets  of  the  series. 

In  addition  to  the  report  of  the  Secretary,  giving  an  account  of  the 
operations,  espeuditares,  and  condition  of  tbe  loatitution  for  tbe  year 
18C9,  and  the  proceedings  of  the  Board  of  Regents,  it  contains  the  fol- 
lowing ai-ticles :  Memoirs  of  Kepler,  Thomas  Yonug,  Auguste  Bravais, 
0.  T.  P.  VoD  Martius,  and  Stefano  Marianini ;  an  original  paper  on  the 
chemistry  of  tbe  earth,  by  T.  Sterry  Hunt ;  articles  on  tbe  electrical 
currents  of  the  earth ;  phenomena  of  flight  in  the  animal  kingdom ;  the 
northern  seas ;  report  on  the  transactions  of  the  Society  of  Physics  and 
statural  History  of  Geneva;  ao  original  article  relative  to  Corouado's 
inarch  in  search  of  tbe  seven  cities  of  Cibola,  and  a  discussion  of  their 
probable  location ;  social  and  religious  condition  of  the  lower  races  of 
man ;  principles  and  methods  of  palseoutology ;  remarks  on  tbe  Gara 
Gigantesca  of  Yucatau;  forests  and  their  climatic  iuflaence;  meteor- 
ites; remarkable  forms  of  bail-stones  in  Georgia;  eruption  of  the 
volcano  of  Colima.  It  is  proper  to  remark  that  tbe  article  on  tbe  fligbt 
of  birds  was  translated  from  tbe  French  by  Mr.  W.  H.  Dall,  whose 
name  was  accidentally  omitted  at  the  bead  of  the  article. 

For  the  purpose  of  formiug  a  general  map  of  the  North  American 
Continent,  exhibiting  the  plains,  mountains,  valleys,  &c.,  the  Smith- 
sonian Institution  has  collected  a  large  amount  of  material  relative  to 
attitudes,  which  has  been  placed  in  tbe  hands  of  W.  L.  Nicholson,  esq., 
topographer  of  tbe  United  States  Post  Office  Department,  to  ho  dis- 
cussed and  elaborated. 

There  mast,  however,  still  remain  in  the  hands  of  individuals  and 
corporations  records  of  an  important  cbarmtter,  which  would  be  of 
great  value  in  properly  can^jingout  the  enterprise.  The  correspondents 
of  the  Institution  are  requested  to  send  to  it  printed  copies  or  original 
manuscripts  of  records,  especially  of  plotted  profiles  or  maps,  pertaining 
to  this  subject. 

In  stating  the  heights,  as  furnished  by  surveys  for  railroads,  whether 
actually  constrncted  or  only  projected,  it  is  desirable  that  tbe  leveliDgs 
be  referred  to  some  known  point  on  connecting  or  intersecting  roads, 
or  to  the  water-surface  (high  water,  low  water,  or  mean  tide)  of  the  oceau 
or  of  one  of  the  great  lakes,  or  to  the  level  of  a  not«d  stage  of  water 
(high  or  low)  of  some  river.  The  crossiugs  of  the  water-courses,  ridges, 
and  summits  are  particularly  desired,  as  well  as  all  considerable  tuid 
characteristic  changes  of  level,  giving,  where  much  difference  exists 
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both  grade-line  aud  original  Bor&ce;  the  levels  of  all  intersections  with 
other  roads  are  important  as  means  of  comparison,  And  for  checking 
results.    Due  credit  will  be  given  to  all  coDtribators  to  this  work. 

Ejichangea. — The  system  of  international  exchanges,  established  by 
the  Institution,  has  been  continued  with  uQnbated  zeal  during  the  past 
year.  The  number  of  foreign  establishments  to  which  the  Smithsonian 
and  other  publications  are  distributed,  and  from  which  returns  are 
received  now  amounts  to  over  seventeen  hundred.  It  includes  not  only 
all  the  first-class  libraries  and  societies  which  have  established  a  repu- 
tation, but  also  a  large  proportion  of  the  minor  institutions  of  the  Old 
World.  The  following  table  exhibits  the  number  of  foreign  institutions 
in  each  country  with  which  the  Smithsonian  Institution  is  at  present  in 
correspondence: 


154 


Turkey 

AfHca 

Asia 

Australia 

Kew  Zealand 

Polynesia 

South  America 

West  Indies 

Mexico 

Oeutral  America. . 
British  America. . , 
General 


10 

11 


27 
6 


1,714 


Sweden 

Norway " , 

Iceland 

Denmark 

Bussia 

Holland S9 

Germany 629 

Switzerland 54 

Belgium 119 

France 80 

Italy 141 

Portugal 5 

Spain 9 

Great  Britain  and  Ireland . .      286 

Greece 6 

Daring  the  year  1870, 1,805  packages,  containing  many  thousand  dif- 
ferent articles,  were  transmitted  to  foreign  countries.  These  packages 
were  contained  in  121  boxes,  having  a  cubical  content  of  1,189  feet,  and 
weighing  31,383  pounds.  The  parcels  received  at  the  Institution  fiw 
parties  in  this  country  numbered  3,705.  The  separate  volumes  con- 
tained in  these  parcels  would  largely  increase  the  number,  the  Institu- 
tion having  received  5,182  articles  for  its  own  library.  The  war  between 
France  and  Gennany,  which  commenced  in  July,  affected,  in  some 
degree,  the  number  of  packages  received  from  these  conntnea,  and  it  is 
pr«bable  that  the  result  of  this  unfortunate  confiict  will  be  still  more 
marked  in  the  dimiuntion  of  the  number  of  scientific  publications  which 
may  be  received  from  Europe  in  the  year  1871.  The  Smithsonian  pack* 
ages  are  passed  through  all  the  custom-houses  of  the  world  &ee  of  duty. 
The  only  exception  which  existed  at  the  date  of  the  last  report  was 
that  of  Italy,  and  through  the  iutervention  of  the  American  minister, 
Hod.  Mr.  Marah,  the  Italian  government  has  since  granted  the  same 
privilege. 
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As  in  previous  years,  the  iDstitation  bas  received  great  benefit  from 
tbe  prlTileges  of  free  freiglit  for  its  packages,  accorded  by  a  large  number 
of  steamboat  and  railroad  lioea  of  transportatioD.  In  tbis  report,  as  Id 
former  ones,  reference  sboold  be  made  to  the  liberality  of  the  Pacific  Mail 
Steamship  Company ;  of  the  Panama  Railroad  Company  j  of  the  Pacific 
Steam  Kavigation  Company;  of  the  New  York  and  Mexican  Steamship 
Line;  of  the  New  York  and  Brazilian  Line;  of  tbe  North  German  Lloyds ; 
of  the  Hamburg  American  Packet  Company ;  of  the  French  Transatlan- 
tic Company;  of  tlielumanLine;  and  of  the  Cunard  Line.  I  am  happy 
to  aunouDce  that  to  the  foregoing  list  is  to  be  added  the  Anchor  Line  of 
steamers  between  New  York  and  Glasgow,  of  which  Messrs.  Hendersoa 
&  Brother  are  the  New  York  agents ;  aud  I  would  recommend  that  an 
oflScial  acknowledgment  be  made,  on  the  part  of  the  board,  to  these  gen- 
tlemen for  their  courtesy  in  offering  to  the  Institation  the  same  privileges 
accorded  by  the  other  New  York  lines.  The  TJoion  Pacific  Itailroad 
Company  bas  granted  free  transportation,  althongh  thns  for  we  have  not 
been  able  to  avail  ourselves  of  the  privilege.  Tbe  Adams  Express  Com- 
pany also  coutiuaes  its' liberal  policy  in  regard  to  our  freight.  It  would 
be  quite  impossible  for  the  Institution,  without  the  aid  thus  liberally 
afforded,  to  carry  out,  in  its  full  efficiency,  its  system  of  international 
exchanges,  which,  by  facilitating  the  intercourse  of  scientific  institutions 
and  of  etndenta  throughout  the  world,  constitutes  one  of  its  moat  impor- 
tant features. 

It  is  also  my  duty,  as  well  as  a  great  personal  gratification,  to  inform 
you  of  the  liberality  of  several  of  these  companies,  extended  to  mysell 
on  the  occasion  of  the  visit  to  Europe  which  I  made  during  the  past 
summer,  in  obedience  to  your  authority ;  the  agents  of  the  North  Ger- 
man Lloyds,  Messrs.  Schumaker  &  Co.,  of  Baltimore,  and  Messrs.  Oel- 
ricbs  &  Co.,  of  New  York,  as  well  as  Mr.  C  G.  Francklyn,  the  agent 
the  Canard  steamers,  having  offered  me  a  &ee  passage  across  the  ocean. 

IMrary. — As  in  previous  years,  large  accessions  have  been  made  to 
the  library  of  the  Institution,  principally  through  the  system  of  interna- 
tiooal  exchanges.  The  following  is  a  statement  of  the  number  of  books, 
maps,  and  charts  received  during  1870,  most  of  which  have  been  depos- 
ited in  the  National  Library  in  accordance  vith  the  arrangement  en- 
tered into  several  years  ago,  and  fully  explained  in  preceding  reports : 

Volumes : 

Octavo  or  less 843 

Quarto  or  larger 270 

1, 113 

Parts  of  volumes : 

Octavo  or  less 1, 263 

Quari»  or  larger 561 

1,824 
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I>fUDphlets: 

Octavo  or  less 1,764 

Qoarto  or  larger 302 

2,066 

Maps  and  charts 1T9 

Total  receipts 5, 183 

The  following  are  some  of  the  larger  dooatioos  received  in  1870 : 

From  the  miuistry  of  the  interior,  CbristiaDio,  Korway,  "  Ueu  Norske 
Lods;"  2  Volnmes,  octavo,  aud  71  charts. 

From  the  Imperial  Botanical  Garden,  St.  Petersburg,  "Sertiim 
Petroiwlitarnm  seu  icones  et  descriptiones  plantanim  quee  in  Horto 
Botanico  Imperial!  Petropolitaoo  flomereat."  Parts  I  and  II,  1846 ; 
UI  and  lY,  1869.    Folio. 

From  His  Majesty  the  King  of  Prussia,  "Danzig  and  seine  Bauwerke 
in  malerischen  Original-Radimngen  mit  geometrischen  details  und 
text,  VoQ  Johann  Carl  Schultz ;  '^  Tolumes  I-UI,  oblong  folio. 

From  Dr.  Koch,  Berlin,  127  pamphlets,  University  Theses. 

From  the  lioyal  Public  Library,  Dresden,  "  Biedel's  Codes  Diplo- 
maticus  Brandenbargeitais;"  41  volumes,  quarto. 

From  tlie  Agricaltnral  Association,  Potsdam,  "  ZeitBchrift ; "  volumes 
TII-XVIII,  octavo.  "  Monatachrift,"  volumes  XIX-XXIII,  octavo; 
and  "  Amtliches  Vereinsblatt,"  1869,  quarto. 

From  the  Austrian  government,  "  Eeichs-Gesetz-Blatt  fiir  das  Kaiser 
tbun  Oesterreicb ;  ^  1849-1869,  quarto,  21  volumes. 

From  the  Mus^o  de  Douai,  " Dictionuaire  des  Sciences  Medicates;" 
volumes  I-LS,  quarto. 

From  the  minister  of  public  instruction,  Florence,  11  volumes  "  On 
Education,  Public  and  Private." 

From  the  minister  of  public  works,  Florence,  25  volumes  and  16 
pamphlets.    Hydraulics,  Navigation,  and  Engineering,  &c. 

From  the  meteorological  office,  London,  "Daily  Weather  Eeports," 
July  1,  1S6S,  to  June  30,  1870,  (4  volumes  and  6  parts,)  folio;  and 
"  Quarterly  Weather  Report,"  part  L 

From  William  Blackmore,  esq.,  Liverpool,  "  Hoare's  Ancient  History 
of  Wiltshire,"  volumes  I  and  II,  folio,  beautifully  illjistrated  with 
maps  and  plates.  "The  People  of  India:  A  series  of  photographic 
illustrations,  with  descriptive  letter-press;"  volumes  I-IV,  1868,  quarta 
"  Tree  and  Serpent  Worship,  or  Blnstrations  of  Mythology  and  Art  in 
India  iu  the  First  and  Fourth  Centuries  after  Christ;"  quarto;  and 
various  other  works. 

From  the  State  of  Illinois,  State  documents,  14  volumes. 

The  incorporation  of  the  library  of  the  Institution  with  that  of  Con- 
gress continues  to  be  productive  of  the  results  which  were  anticipated 
ih>m  this  onion.    The  extensive  series   of  transactions  of  learned 
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Bocietiea,  the  number  of  sets  and  Tolumes  of  wMch  are  constantly 
increasiog  through  the  Smitheonian -exchanges,  is  an  important  future 
of  the  National  Libraiy,  while  the  use  of  the  books  on  special  sabjects 
belonging  to  the  Government  greatly  enlarges  the  facilities  for  investi- 
gation of  the  collaborators  of  the  Institntion.  From  the  first  a  har- 
monions  co-operation  has  existed  between  the  two  establiahments,  and 
on  all  occasions  we  have  found  Mr.  Spofford,  the  accomplished  librarian 
of  Congress,  ready  to  consnlt  the  interests  of  the  InBtitatioD,  and  insert 
on  his  list  of  purchases  any  work  which  we  might  indicate  as  desirable 
for  scientific  research.  Professor  Gill,  formerly  in  charge  of  the  Smith- 
sonian library,  and  now  one  of  the  principal  assistants  in  the  Library  of 
Congress,  still  continaes  his  connection  with  the  Institution,  and  in 
spending,  as  he  does,  most  of  the  hours  unemployed  in  oflicial  duty  In 
sdeotiflc  research  at  the  Smithsonian  building,  affords  the  means  of 
constant  communication. 

The  National  Library  is  rapidly  increasiug  in  value,  both  in  regard 
to  the  nnmber  and  the  character  of  the  books  which  are  annually  added  to 
its  collections.  The  sources  of  increase  are,  first,  the  books  purchased 
by  the  liberal  appropriation  of  Congress;  second,  the  Smithsouian  ez* 
changes ;  and,  thir^,  the  deposit  of  books  in  accordance  with  the  copy- 
right law.  From  this  last  sonrce  it  has  lately  received  a  very  large 
addition  of  all  the  American  works  secured  by  copy -right  since  the  first 
enactment  of  the  copy-right  law,  and  previously  in  charge  of  the  Secre- 
tary of  the  Interior.  These  books  exhibit  the  phases  of  thought  and 
the  progress  of  the  mental  activity  of  this  country  for  nearly  half  a 
centory,  and  have,  therefore,  a  special  valne  independent  of  their  literary 
or  scientific  character. 

At  the  time  of  the  organization  of  the  Smithsonian  Institntion,  Con- 
gress directed  that  in  order  to  secure  the  right  of  authorship  of  a  book 
three  copies  of  it  should  be  deposited  as  evidence  of  title,  one  in  the 
library  of  the  Institution,  another  in  that  of  Congress,  and  a  third  in 
the  office  of  the  United  States  district  court.  In  the  case  of  a  costly 
work,  perhaps  in  several  volumes,  this  was  a  tax  on  the  author  or  pub- 
lisher for  the  protection  of  his  property  which  was  not  improperly  con- 
sidered oppressive.  From  considerations  of  justice,  therefore,  as  well  as 
of  a  prudent  regard  to  the  cost  of  the  care  of  these  books,  the  Smithso- 
nian Institution  was  the  first  to  petition  Congress  that  the  law  might  be 
BO  modified  that  only  two  copies  should  be  required  to  be  deposited  as 
evidence  of  title,  and  these  in  the  Library  of  Congress.  The  proposi- 
tion suggested  in  this  petition  was  adopted,  and  I  believe  the  law  en- 
acted in  accordance  with  it  now  meets  with  general  approbation.  It 
is  of  some  importance  that  this  fact  should  be  mentioned,  because  copies 
of  books  are  still  occasionally  sent  to  the  Institution  Irom  a  want  of  a 
knowledge  of  the  existing  law. 

Besides  the  general  library  of  the  Government  in  the  Capitol  each  of 
the  Beparate  Departments,  as  well  as  several  of  the  bureaus,  has  a  spe- 
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gal  library.  When  ve  odd  to  these  the  Wadiingbm  Libruy  and  that 
of  the  YonDg  Men's  Christian  Association,  the  aggregate  of  the  books 
in  the  city  of  Wasbingbm  most  be  greater  than  tliat  in  tmy  other  city 
in  the  coqatry  in  proportion  to  the  population.  UnCDrtonately,  how- 
ever, these  collections  are  not  at  present  as  readily  accessible  to  the 
public  as  could  be  desired.  The  rapid  increase,  however,  of  the  Na- 
tional Library  will  soon  render  the  erection  of  a  separate  building  abso- 
lutely necessary,  and  in  the  new  arrangement  which  will  result  from 
this,  the  difFierent  libraries  can,  perhaps,  be  brought  into  harmoDiooB 
relation,  and  while  provision  is  afforded  for  the  accommodation  of  a 
much  larger  number  of  readers,  the  number  of  hours  during  which  the 
books  are  accessible  may  be  increased. 

EipUtrations  and  eollectiont. — The  Institution  has  continued,  daring 
the  past  year,  as  heretofore,  to  prosecute  researches  and  explorations 
in  ethnology  and  natural  history,  both  by  detailing  snecial  agents  for 
particular  work,  and  by  cooperating  with  private  individuals  and 
Oovemment  eipeditions,  in  securing  the  desired  result. 

Among  the  more  important  of  the  flrst-mentioned  class  was  an  invee- 
tigatiou  among  the  mounds  of  Teunessee,  under  Mr,  J.  P.  Stelle.  This 
geotlemun  spent  a  number  of  mouths  in  examining  carefully  several 
groups  of  ancient  mounds,  and  has  furnished  an  interesting  account  of 
his  researches,  accompanied  by  topographical  drawings  of  the  localities, 
and  large  numbers  of  specimens,  obtained  in  the  course  of  his  explora- 
tions. The  report  of  Mr.  Stelle  will  be  printed  in  the  appendix  to  the 
annual  report  of  the  Institution. 

Professor  Baird,  daring  bis  visit  to  Wood's  Hole,  in  Vineyard  Sound, 
oontinued  his  investigations  of  previous  years  among  the  shell-heaps 
of  the  coast,  and  added  largely  to  the  collection  in  archeology.  He 
also  devoted  much  attention  to  the  study  of  the  habits  of  the  marine 
fishes  of  that  part  of  the  coast.  Under  the  special  direction  of  Profes- 
sor H.  E.  'Webster,  a  system  of  dredging  was  carried  on  in  the  same 
locality,  from  which  an  interesting  series  of  moUnsca  and  other  marine 
animals  was  procured. 

(!^aptain  Dow,  of  the  Panama  Bailroad  service,  has  fumidied 
important  collections  from  Central  America,  among  tbem  the  skulls 
of  what  will  probably  prove  to  be  a  new  species  of  tapir.  Mr.  Dorkee, 
of  Wyoming  Territory,  has  supplied  a  large  nnmber  of  specimens  of 
nests  and  eggs,  with  fossils  and  other  objects  from  his  locality, 
embracing  several  species  not  before  in  the  coUectiou. 

The  largest  collections,  however,  received  during  the  year,  are  those 
made  by  Professor  Hayden,  as  United  States  geologist  for  the  Territo- 
ries. These,  in  accordance  with  the  law  of  Congress  making  the  Insti- 
tution the  depository  of  all  objects  of  nature  and  art,  natural  history, 
etc,  belonging  to  the  United  States,  have  been  sent  £n>m  time  to  time 
to  tiio  Institution,  forming  an  aggregate  of  about  sixty  boxes,  and  em- 
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brackig  large  nambers  of  now  species  of  fossil  mammals,  reptiles,  and 
fishes,  with  other  Interesting  objects. 

Mr.  B.  McFarlane,  Mr.  James  Locfebart,  and  Mr.  Stracban  Jones,  who 
have  been  extremely  liberal  to  the  Institution  in  previous  years,  liavo 
again  made  important  additions  to  its  st»re  of  speuimens,  illustrative 
of  the  natural  history  of  the  region  of  the  far  northwest. 

In  accordance  with  the  understanding  between  the  Institntion  and 
the  Medical  Department  of  the  Government,  the  specimens  of  bnman 
crania  obtained  by  us  have  been  transferred  to  the  Army  Medical  Mu- 
seum, which  has,  in  turn,  sent  to  the  Institntion  all  other  articles  it 
had  received  in  ethnology  and  archaeology.  By  this  means  a  very 
extensive  and  valuable  series  of  specimens  has  been  obtained  by  the 
Institution  during  the  past  year.  A  full  list  of  the  additions  thus  made, 
will  be  found  in  the  appendix  to  (he  present  report. 

Another  collection  worthy  of  special  mention  was  presented  to  the  Insti- 
tution by  the  Oolpuial  Museum,  at  Wellington,  New  Zealand.  This 
consisted  of  bones  of  the  IHnomis,  the  skins  and  skeleton  of  the 
Apteryx,  skins  of  other  birds,  shells,  and  ethnologic^  specimens  of 
the  country,  and  was  partly  in  return  far  a  valuable  series  of  books 
presented  by  the  Institution  to  the  colonic  government. 

The  labors  of  Dr.  Edw.  Palmer,  already  well  known  in  connection  with 
the  ethnological  museum  of  the  Institntion,  have  been  continued  during 
the  present  year,  and  large  numbers  of  articles  of  Indian  manufacture, 
both  ancient  and  modem,  attest  his  zea]  and  success  as  a  collector.  A 
more  detailed  report  will  be  made  upon  these  when  the  entire  collection 
is  received.  Lieutenant  Bing,  of  the  Army,  has  continued  his  valuable 
donations  from  Alaska,  embracing  specimens  of  animals  as  well  as 
Indian  relics  of  great  antiquity.  From  Captain  G.  M.  Scammon,  of 
the  United  States  revenue  marine,  we  have  received  a  number  of  speci- 
mens and  several  important  commnnications  in  reference  to  the  seals  and 
whales  of  the  Pacific  coast.  A  memoir  submitted  by  this  gentleman 
to  the  Institution  has  been  published  by  tbe  Philadelphia  Academy  of 
Katnral  Sciences,  and  is  considered  an  important  contribution  to  the 
knowledge  of  tbe  subject  already  existing.  Dr.  G.  M.  Sternberg  and 
his  brother,  Mr.  C.  H.  Sternberg,  have  transmitted  extensi\'e  and  val- 
uable collections  of  the  tertiary  fossil  plants  of  Kansas,  and  other  objects 
of  interest.  Tbe  former  have  been  found,  on  examination  by  Mr.  Meek, 
to  contain  a  number  of  new  species,  irhich  will  shortly  be  described. 

It  will  be  remembered  that  an  exploration  of  the  Isthmus  of  Te- 
hnantepec,  by  Professor  Snmicbrast,  has  been  in  progress  for  some 
years  past,  under  the  direction  of  the  Institntion,  the  expense  of  which 
was  defrayed  in  part  by  the  Kentucky  University  at  Lexington,  by  the 
Boston  Society  of  Xatnral  History,  and  by  the  Academy  of  Natural 
Sciences  of  Philadelphia.  The  labors  of  Professor  Snmichrast  were 
brought  to  a  close  during  the  past  summer,  and  several  of  tbe  collabo- 
rators of  (he  Institution  are  now  at  work  in  investigating  partienlar 
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brancfaea  of  the  collection  with  a  view  to  prepare  reports  on  them. 
The  birds  of  the  collection  are  in  cbai^  of  George  N.  Lawrence ;  tbe 
insecta,  of  Mr.  Scndder;  tbe  shells,  of  Mr.  Bland ;  and  tbe  reptiles  and 
fish,  of  Mr.  Cope.  The  series  is  rery  complete,  and  is  believed  to  express 
esaentially  the  zoiilogieal  character  of  an  interesting  portion  of  Mexico. 
As  specially  noteworthy  in  this  connection,  ia  the  donation  by  the 
Imperial  Zoological  Museum  of  Vienna,  of  the  skin  and  skeleton  of  the 
European  aurochs.  This  animal,  according  to  Professor  Baird,  is  a 
species  of  bison,  and  very  closely  related  to  the  American  buffalo,  if, 
indeed,  it  be  not,  aa  some  naturalists  assert,  tbe  same.  It  was 
formerly  found  in  abundance  in  Europe,  and  is  mentioned  by  CiBsar, 
Tacitus,  and  other  classical  writers.  It  has  been  almost  entirely  exter- 
minated, existing  at  tbe  present  time  only  to  the  number  of  a  few  head 
in  Litlinania  and  in  the  Oancasns.  The  European  specimens  are  pre- 
served with  jealous  care  by  tbe  Buesian  aatborities,  and  severe  penal- 
ties are  imposed  for  killing  or  even  injuring  them. 

The  number  of  donations  to  tbe  collection  of  the  Institution  received 
dnring  the  past  year  ia  so  large  that  we  find  it  impossible  at  this  time  to 
give  to  each  that  special  mention  which  it  deserves.  A  list  of  them,  how- 
ever, with  the  names  of  the  donors,  will  be  found  in  the  appendix  to  the 
present  report ;  and  I  embrace  this  opportunity  to  express  the  .thanks 
of  the  Institution  to  all  who  have  thus  aided  in  furthering  Us  objects, 
and  to  invite  their  kind  co-operation  for  the  fntnre. 

The  usual  statistics  in  regard  to  the  number  of  specimens  catalogued 
during  the  year,  and  the  extent  to  which  the  distribution  of  duplicates 
has  been  made,  will  be  found  in  the  accompanying  tables.  It  will  be 
seen  that  the  average  of  the  past  years  has  been  fully  maintained,  and  that 
as  far  as  the  material  and  force  at  the  command  of  the  Institution  would 
permit,  the  work  has  been  faithfully  carried  on. 

The  mtMCHm. — Congress  baring  made  an  appropriation  for  the  better 
display  of  the  specimens  belonging  to  the  Oovemment^  it  becomes  a 
matter  of  importance  to  carefully  consider  the  character  which  ia  to  be 
given  to  the  national  museum.  There  is  scarcely  any  subject  connected 
with  science  and  edncation  to  which  more  attention  is  given  at  the  pres- 
ent day  than  that  ofcollections  of  objects  of  nature  and  art,  known  auder 
the  general  denomination  of  museums.  This  arises  from  their  growing 
importance  as  aids  to  scientific  investigation  and  instruction.  As  tbey 
are  intended  to  subserve  diflfereut  ends  they  are  of  different  characters. 
There  are,  on  tbe  one  hand,  large  central  museums  snpported  by  Gov* 
emment  appropriations,  and  on  the  other,  local  museums  which  are 
established  and  sustained  by  societies  and  voluntary  individual  aid. 
The  latter  are  established  iu  almost  all  parts  orthe  Old  World,  and 
are  becoming  somewhat  numerous  in  this  country.  The  special  aim 
of  the  directors  of  these  should  be  to  make  full  collections  of  all  tbe 
objects  of  natural  history  in  tbeir  vicinity,  not  only  for  the  iostructioa  of 
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tbe  members  of  tbe  society,  and  to  diffase  a  taste  for  the  refined,  intellects 
nal  pleasare,  nblch  is  derived  from  tlie  minnte  observation  of  the  natarsl 
world,  bat  also  to  farnisli  lists  of  local  floras  aod  fimnas,  and  of  miueral- 
(^cal  and  geological  localities  wbich  may  serve  to  establish  tbe  area 
of  distribution  of  special  objects  of  natnre,  and  thas  contribute  to  tbe 
extension  as  well  as  the  diffusion  of  knowledge.  The  directors  of  muse- 
nmsof  this  character  ought  to  becarefiil  not  to  attempt  to  form  general 
collections,  other,  perhaps,  than  a  limited  number  of  specimens  for  com- 
parison, since  it  vill  soon  be  found  that  tbecostandtabor  of  the  proper 
care  aud  exhibition  of  the  local  collections  will  equal  the  means  which 
can  be  commanded  for  this  purpose. 

Large  museums  or  collections  supported  by  Government  appropria- 
tionsareof  different  characters,  in  accordance  with  the  objects  they  are 
designed  to  subserve.  They  may  be  intended  exclusively  for  scientific 
research,  and  for  this  purpose  consist  of  large  numbers  of  specimens  aud 
duplicates,  as  it  were,  of  tbe  raw  materials  of  science,  which  hare  never 
been  investigated,  but  which  may  serve  for  the  study,  of  the  produc- 
tions of  entirely  unexplored  regions.  It  has  been  tbe  policy  of  this 
Institution  to  make  collections  of  tbia  kind,  to  submit  them  to  experts 
for  critical  examination,  and  to  publish  auch  descriptions  as  would 
render  them  subservient  to  the  progress  of  scientific  generalization.  If 
these  descriptions  were  exhaustive,  the  original  specimens  would  no 
longer  be  required  for  further  scientific  investigatioo ;  but,  unfortunately, 
the  characteristics  and  iieculiarities  of  tbe  specimena  are  only  partially 
recognized  and  represented  at  any  one  period,  aud  hence  it  becomes 
necessary  from  time  to  time  to  go  over  tbe  same  ground  in  order  to 
veriiy  or  disprove  new  and  ingenious  suggestions  as  to  peculiarities  and 
relations  not  hitherto  recognized ;  the  specimens  must  therefore  be  pre- 
served, esjiecially  if  they  are  of  such  a  character  as  cannot  readily  be 
replaced.  In  making  such  collections  the  Smithsonian  Institution  has 
done,  perhaps,  more  than  any  other  establishment  during  the  twenty-four 
years  of  its  existence.  It  might,  however,  have  efiected  much  more  good 
and  extended  its  influence  more  widely  if  all  tbe  duplicate  specimens 
had  been  made  up  into  sets  and  distributed  soon  after  they  were  col- 
lected. Bat  this  was  impossible  with  tbe  limited  means  at  the  command 
of  tbe  Institntion  and  the  assistance  it  conld  obtain  from  voluntary 
nnpaid  collaborators.  Besides  this,  some  advantages  have  resulted  to 
science  from  the  retention  in  the  Institution  of  a  large  number  of  every 
variety  of  a  class  of  specimens.  This  bos  enabled  the  naturalist  to  make 
comparisons  which  would  have  been  otherwise  impossible,  to  mark  pecu- 
liarities connected  with  age,  sex,  food,  climate,  etc.,  and  to  observe  the 
diversities  of  form  and  structnre  due  to  the  varying  conditions  of  life. 
As  an  illustration  of  this  remark  we  may  refer  to  tbe  results  which  Pro- 
fessor Baird  has  been  enabled  to  arrive  at  from  the  nnrivalled  opportu- 
nity which  he  has  had  in  tbe  extensive  collection  of  the  Institution,  of 
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8todyiD|^  tbe  relations  of  uearly  sixty  thoaaand  specimeDS  of  the  birds 
of  Xorth  America. 

The  object  of  the  collection  we  have  jnst  described  is  exclusively  the 
advaace  of  science.  The  epecimetis  reqaire  comparatively  but  little 
space  for  use  and  preservatioo.  Not  being  intended  for  public  exhibition 
they  need  not  be  mounted,  but  may  be  kept  in  drawers,  or  packed  away 
in  labeled  boxes  or  casks  antil  wanted  for  a  special  investigation. 

Another  class  of  large  mnfieams  are  of  a  mixed  character,  combin- 
ing in  their  object  scientific  investigation  with  special  systematic  and 
collegiate  instruction.  Of  this  class  is  the  great  museum  at  Cambridge, 
supported  principally  by  the  State  of  Massachusette,  and  under  the 
direction  of  ProtiBsaor  Agassiz.  This  museum,  which  may  be  consid- 
ered a  model  of  ita  class,  embraces — first,  an  immense  number  of  origi- 
nal specimens,  in  tbe  stndy  and  description  of  which  a  number  of 
accomplished  naturalists  are  continuonsly  employed ;  second,  a  series 
of  specimens  which  have  been  scientifically  described,  and  so  arranged 
in  accordance  with  their  affinities  as  to  enable  tbe  stadent  in  any 
branch  of  natnral  history  to  obtain,  with  the  least  expenditure  of  labor, 
a  definite  knowledge  of  what  is  known  of  the  objects  to  which  he  is 
devoUng  his  attention ;  third,  a  series  of  specimens  of  genera  so 
arranged  as  to  serve  as  illastrations  of  the  courses  of  lectares  tO' 
the  students  of  the  university  on  such  general  principles  of  natnral. 
history  as  form  an  essential  part  of  a  liberal  education.  This  museum,, 
therefore,  afibrds  ample  means  for  the  advancement  of  science  by  origi- 
nal investigation ;  for  the  special  training  of  students  who  desire  to- 
devote  themselves  to  i^toral  history,  and  for  collegiate  instruction, 
while  the  facilities  which  tt  is  calcnlated  to  afford  in  these  lines  are  only^ 
limited  by  the  fnnds  which  it  can  command. 

Another  class  of  museums  supported  at  the  public  expense  are  those- 
intended  almost  exclusively  for  popular  instruction  and  amusement.. 
Mnseams  of  this  class  have  been  established  in  several  of  the  principal 
cities  of  Great  Britain,  and  I  doubt  not  that  the  beneficial  effects  they 
are  producing  will  induce  other  cities  to  follow  their  example.  The- 
most  important  of  these  is  the  one  at  Liverpool,  in  which  series,  of 
generic  specimens  are  admirably  mounted  and  so  arranged  as  to  clearly 
exhibit  their  relations  and  canities.  They  are,  moreover,  all  distiiiotly- 
labeled,  so  tliat  the  visitor,  almost  witbont  an  effort,  receives  definite- 
impressions,  valuable  in  themselves,  and  which,  by  association  of  ideas,, 
become  more  important  as  centers  around  which  other  ideas,  derived, 
from  future  reading  and  observation,  may  be  clastered.  The  impres- 
sions made  throngh  the  eye  are  not  only  the  most  definite,  but  also  the 
most  indelible.  Museoms  of  this  kind  ought  to  be  established,  at  the- 
public  expense  in  every  city  or  community  which  can  afford  the  means- 
for  their  support.  So  popular  are  collections  of  objects  of  natnral  his- 
tory nnd  ethnology,  that  large  establishments  of  mere  heterogeueoos 
materials  are  frequently  sources  of  profit  to  those  to  whom  they  bdong. 
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Id  Bume  cafiee,  ia  a  better  class  of  mnsetims,  a  small  admission  fee  in 
dtfinauded,  and  the  whole  proceeds  of  this  expended  iu  sustainiog  and 
enlarging  the  collections.  As  an  example  of  this  I  may  mention  tfae 
pnblic  musenra  established  by  Mr.  Woodward  in  San  Francisco,  which 
is  not  only  a  source  of  continued  amusement  to  tbe  inhabitants  of  that 
city,  bat  also  a  means  of  adult  education,  since  the  specimens  are  gener- 
ally well  classified  and  properly  labeled.  Advantage  should  he  taken 
through  museums,  of  a  feature  of  the  human  mind  essential  to  pro- 
gress, the  desire  for  novelty,  to  lead  the  public  to  the  employment  of 
tfae  intellectual  pleasure  derived  from  the  study  and  contemplation  of 
nature.  It  is  truly  surprising  how  tastes  may  be  formed,  how  objects 
before  disregarded  may,  wben  viewed  aa  a  part  of  a  natural  family,  be 
invested  with  attractions  which  shall  ever  after  render  them  soni'ces  of 
refined  pleasure  and  nnalloyed  enjoyment. 

While  the  Smithsonian  Institution  should  continue  to  devote  a  por- 
tion of  its  own  funds  to  assist  in  explorations  which  have  for  their 
object  the  advance  of  science,  tho  public  museum,  with  the  care  of 
which  it  ia  intrusted  by  Congress,  should,  in  my  opinion,  without  detract- 
ing from  its  scientific  character,  largely  partake  of  tbe  popular  element. 
It  is  to  be  supported  by  the  Treasury  of  the  United  States,  and  should, 
therefore,  be  an  object  of  interest  to  the  large  number  of  visitors  who 
are  annually  drawn  to  Washington  by  curiosity  or  otherwise,  and  who 
cherish  a  patriotic  pride  in  whatever  redonnds  to  the  reputation  of  the 
national  capital. 

Besides  specimens  properly  labeled  for  stuc^y,  especially  of  the  con- 
tinent of  North  America,  it  should  contain  those  to  fully  illustrate  in 
part,  at  least,  the  more  prominent  divisions  of  the  animal,  vegetable, 
and  minetal  kingdoms.  These  should  be  so  arranged,  regard  being  bad 
to  artistic  eSect,  as  to  exhibit  tbe  principles  of  classification,  tho  relation 
of  organs  to  one  another  and  to  those  of  their  allies,  the  phases  of  their 
organization,  and  other  peculiarities  relating  to  their  habits  and  places 
in  tbe  economy  of  nature.  To  assist  in  this,  models  and  pictorial  illus- 
trations of  magnified  smaller  parts  and  of  minnte  structures  should  be 
supplied.  In  every  instanoe  the  objects  should  be  accompanied  with 
copious  legible  descriptions,  and  in  no  case  should  a  group  contain  a 
single  specimen  more  than  is  tUMoIutely  necessary  for  the  general  purpose. 
Economy  of  space  in  a  public  museum  should  never  be  consulted  at  the 
expense  of  clearness  of  illustration,  Tbe  national  museum  should 
contain  skeletons  in  the  original,  or  casts  in  plaster,  of  all  the  larger 
fossil  auimals — sections  and  scenic  representations  on  a  largo  scale  of 
geological  periods,  and  modeled  figures  of  tbe  different  races  of  men 
and  species  of  animals. 

The  space  which  is  at  present  available  in  the  Smithsonian  building 
for  a  general  public  museum  consists  of  tho  following  apartments: 

1.  On  the  first  floor  a  room  20O  feet  long  and  50  feet  wide.  2,  Another 
.large  room,  in  tbe  west  wing,  6oJ  feet  long  by  35  feet  wide,  with  a 
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semi-circular  projection  atone  end.  3.  Aconoectingrangeof60feetloDg 
by  37  wiile.  4.  la  tbe  second  story  a  single  large  room  of  200  feet  long 
and  50  feet  wide.  The  large  room  od  the  first  floor  is  not  well  adapted  to 
tbe  display  of  specimens,  since  it  is  occupied  through  its  whole  length 
with  two  rows  of  colossal  columns.  The  upper  room,  however,  as  well 
as  that  in  tbe  west  wing  of  the  building,  is  entirely  free  from  alt  btn- 
drance  to  an  arrangement  with  a  view  to  the  best  exhibition  of  the 
collections.  I  have  said  that  the  rooms  above  mentioned  oonstitatA  the 
present  available  st^tce  for  the  accommodation  of  the  mnsenm.  When, 
however,  more  space  is  required,  tbe  eastern  wing,  now  in  part  occupied 
as  a  residence  by  the  Secret;iry,  can  be  employed  for  the  purpose.  The 
floor  aud  partitions  which  separate  tbe  several  apartments  of  this  por- 
tion of  the  building  are  of  a  temporary  character  and  can  be  readily 
removed.  Tbe  lower  part  of  tbis  wing  and  its  foasem^it  are  now  asetl 
for  containing  the  exchanges  and  as  store-rooms  for  dnpltoate  specimens 
of  geology  and  mineralogy.  In  accordance  with  the  views  which  have 
been  presented,  it  is  intended  to  devote  the  whole  of  tbe  large  room  in 
the  second  story  of  tbe  maia  building  to  aroheeological  objects  with 
skeletons,  life-size  drawings,  and  restorations  of  tbe  larger  mammals 
contemporary  with  primitive  man,  especially  on  the  continent  of  America. 
Second,  to  appropriate  the  wall-snrfece  and  a  part  of  tbe  floor-space  q( 
the  western  wing  of  tbe  building  to  mineralogy  and  geology,  llie  por- 
tions of  the  extensive  walls  of  this  room  can  be  covered  on  tbe  east 
side,  which  presents  an  unbroken  surface  above  the  top  of  the  cases  of 
Go  feet  by  10  feet,  with  a  geological  section  across  the  continent,  aud  the 
op[>osite  wall  with  drawings  of  the  characteristic  fossils  of  the  strata 
which  are  exhibited  on  tbe  eastern  wall.  Tbe  side  and  mineral  cases  tor 
containing  tbe  specimens,  besides  exhibiting  a  characteristic  series  of 
specimens,  to  represent  general  geology,  mineralogy,  and  palfeontology, 
will  be  occupied  with  full  sets  of  specimens  to  illnstrat«  the  geological 
formation  of  North  America,  and  especially  the  mineralogical  resoorces 
of  this  couutry. 

The  collection  of  objects  to  illustrate  anthropology  now  in  possession 
of  the  Institution  is  almost  unsurpassed,  especially  in  those  which 
relate  to  the  present  Indians  and  the  more  ancient  iuhabitauts  of  the 
American  continent.  An  artistic  and  scieutibc  exhibition  of  these  In 
the  large  room  we  have  mentioned,  could  not  fail  to  be  highly  inter- 
esting to  the  general  public,  tlie  student  of  ethnology,  and  especially  to 
the  many  intelligent  foreigners  who  visit  the  capital  of  the  United 
States.  There  are  also  iu  tbe  collection  of  specimens  in  charge  of  the 
Institution  full  sets  of  all  the  rocks  and  minerals  collected  by  tbe 
several  exploring  expeditions  which  have  been  sent  oat  by  the  General 
Government,  besides  those  which  liave  been  presented  as  firee  gifts  or 
in  exchange  to  the  Institution  from  all  parts  of  onr  continent  We  can, 
therefore,  with  scarcely  any  adilitional  material,  or  only  with  snch  as 
can  be  readily  obtained,  render  the  national   muaeum  mneh  more 
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creditable  to  the  GovernmeDt  and  the  Institution  than  it  bas  ever  yet 
been.  Sacb  a  collection  will  tend  to  draw  to  itself  nnmerons  isolated 
collections,  especially  or  anthropology,  wbicb,  though  they  may  be  of 
much  interest  to  the  individuals  possessing  them,  are  of  comparatively 
little  value  in  the  way  of  advancing  a  knowledge  of  the  subject  to 
which  they  pertain,  and,  in  case  of  the  death  of  the  owners,  are  geuer- 
erally  dissipated  and  frequently  lost  to  the  world.  The  only  way  in 
which  they  can  become  of  real  im[Kirtance  is  by  making  tliem  part  of  a 
general  oollection,  carefally  preserved  in  some  public  iustitntion,  where 
they  can  be  studied  and  compared  with  other  specimens,  and  where,  in 
the  course  of  the  increasing  light  of  science,  they  may  be  made  to 
reveal  truths  beyond  present  anticipation. 

Serbarium. — An  account  of  the  transfer  of  the  extensive  coUection 
of  plants  of  the  Institution  to  the  care  of  the  Department  of  Agriculture 
has  been  given  in  previous  reports,  but  it  is  thought  important  to  place 
ou  record  a  more  detailed  history  of  this  collection  than  has  yet  been 
published,  and  I  therefore  present  the  following  account  of  it  &om  notes 
famished  by  Dr.  Torrey. 

The  Institution  having  accumulated  a  large  number  of  botanical 
specimens  collected  in  various  parts  of  the  world,  most  of  them  brought 
home  by  the  Govemmeut  exploring  expeditions,  others  presented  by 
authors  of  botanical  works,  travelers  or  special  collectors,  the  offer 
was  made  by  Professor  John  Torrey  to  arrange,  without  compensation, 
all  these  separate  collections  into  one  general  herbarium.  This  offer  was 
gladly  accepted  on  the  part  of  the  Institution,  and  all  the  specimens 
on  hand,  and  all  that  were  subsequently  received  up  to  1869,  were 
transferred  to  him.  When  he  commenced  the  task,  the  specimens, 
especially  those  collected  by  the  Institution,  were  still  in  bundles  as 
they  were  received,  and  all  required  to  be  poisoned  to  prevent  their 
destruction  by  insects,  which  had  already  commenced  their  ravages. 
The  plan  adopted  by  Dr.  Torrey  for  the  arrangement  of  the  plants  was 
of  the  moat  approved  character.  Each  species,  often  represented  by  sev- 
eral specimens,  and  all  the  marked  varieties,  are  fastened  to  a  half  sheet 
of  strong  white  paper  and  labeled.  All  the  species  of  a  genus  are  laid 
ou  one  or  more  whole  sheets  of  thicker  tinted  paper,  on  the  lower  left- 
hand  comer  of  which  the  generic  name  is  written.  The  genera  are 
ari'anged  according  lo  the  natwal  system,  following  for  the  most  part 
the  order  of  Do  Candolle.  A  very  large  proportion  of  the  specimens 
are  authentically  named  by  the  authors  who  have  described  them ;  and 
as  they  are  the  t^pe-specimens  or  originals  of  several  important  works 
are  invaluable  for  reference.  Some  of  the  more  valuable  ]K>rtious 
of  the  Smithsonian  herbarium  are  the  following : 

l.Theplant8CoUectedbytheexploringexpedition  undertbe  command 
of  Admiral  Wilkes,  during  the  years  IS3S  to  1842.  Many  countries  were 
visited  in  this  vc^age  round  the  world,  and  an  extenaive  herbarium 
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bronght  home.  The  botanists  of  the  expedition  were  Mr.  William  Rich, 
Dr.  Charles  Pickering,  and  Mr.  W.  I.  D.  Brackearidge.  To  the  last- 
named  gentleman  vas  assigned  the  description  of  the  ferns,  bis  report 
on  which  was  printed  by  order  of  Congress  in  a  hantlaome  qnarto  volame. 
with  a  folio  atlas,  containing  beautifully  engrared  figures  of  the  new  or 
little-known  species.  After  a  very  few  copies  of  this  work  were  dis- 
tributed, the  remainder  of  the  edition  was  destroyed  by  fire  nhile  in  the 
bands  of  the  binder.  The  copper-plates,  however,  are  still  in  the  castody 
of  the  Library  Committee  of  Congress,  and  it  would  cost  but  little  to 
print  a  new  edition  of  a  work  so  much  desired  by  a  large  unmlier  of 
botanists.  The  flowering  plants,  with  the  exception  of  those  collected 
in  C^fomia  and  Oregon,  were  retierred  to  Dr.  Torrey ;  others  were 
partially  studied  by  Mr.  Rich,  and  then  committed  to  Professor  Asa 
Gray  for  a  more  thorongh  investigation.  Of  this  portion  of  the  collec- 
tion only  one  quarto  volume  of  text,  and  a  large  folio  volume  of  illustra- 
tions, have  thus  far  been  published  by  Congress.  For  a  nomber  of  years 
tbe  publication  of  the  works  relating  to  the  exploring  expedition  was  in 
charge  of  the  Joint  Library  Committee  of  Congress  aud  Admiral  Wilkes, 
bnt  it  was  impossible  to  procure  appropriations  to  defray  tbe  large 
expense  of  the  nudertaking.  At  length  all  tbe  materials  were  trans- 
ferred to  the  Smithsonian  Institution,  provided  it  would  publish  for 
distribution  an  edition  of  the  whole.  The  limited  income  of  tbe  Smith- 
sonian fund  did  not  permit  the  Institution  to  embark  iu  so  formidable 
an  undertaking,  aud  plates,  manuscripts,  and  printed  matter  are  stiU  iu 
possession  of  the  Committee  on  tbe  Library  of  Congress. 

Professor  Gray  is  ready  to  go  on  with  his  work  as  soon  as  provision 
is  made  for  its  publication.  Dr.  Torrey's  report  has  been  long  since 
complete<1,  and  the  illustrations  drawn,  engraved,  and  even  printed. 
At  this  late  day,  however,  the  report  would  require  revision;  indeed,  so 
many  new  and  rare  species  described  in  it  have  since  been  found  and 
described  by  other  botanists,  that  it  may  be  suflBcient  to  publish  a  very 
brief  report,  accompauie<l  by  the  plates  alluded  to  above.  The  Mosses 
were  described  and  beautifully  illustrated  by  W.  S.  Sullivant,  esq.,  of 
Columbus,  Ohio.  The  text  in  quarto  of  bis  valuable  report  is  also 
printed,  but  not  published.  He  has,  however,  at  his  own  expense, 
printed  for  private  distribntion  a  beautiful  edition  of  it  in  folio.  TbeAlgas 
were  committed  to  Professor  J.  W.  Bailey,  of  West  Point,  and  Professor 
W.  n.  Harvey,  of  Trinity  College,  Dublin,  whose  report  on  these  plants, 
with  elaborate  illustrations,  is  printed,  and  has  been,  for  yenrs,  stored 
away  in  sheets  awaiting  to  be  bound  up  and  published  with  Dr.  Torrey's 
report.  The  same  maybe  said  of  Professor  Tuckerman's  account  of  the 
TAchens,  and  of  the  reports  by  Rev,  M.  A.  Curtis,  of  North  Carolina,  and 
Rev.  Dr.  Berkely,  of  England,  on  the  Fungi. 

2.  The  next  most  extensive  and  valuable  portion  of  the  herbarium  is 
the  collection  of  plaut^made  during  the  North  Pacific  exjiloring  expedi- 
tion, under  command  of  Commanders,  Ringgold  and  Rodgers^fhim  1S53 
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to  1856,  by  Mr.  Gbarlea  Wright,  an  accomplished  botanist,  who  accom- 
panied the  Mexican  boundary  commissioners  iu  their  surveys,  and  wbo 
has  also  made  extensive  botanical  explorations  iu  Cuba.  There  has 
been  no  ftill  report  of  the  collections  made  on  the  I4orth  Pacific  ex[)edi- 
tion,  tboagh  many  of  the  new  si>ecie8  have  been-published  by  Dr.  Gray. 

3.  The  naturalists  who  accompanied  most  of  the  surveying  parties 
which  made  explorations  for  the  route  of  a  Pacific  Bailroad  collected 
large  numbers  of  plants,  many  of  which  were  new  to  the  botanist,  and 
have  been  described  in  the  published  reports  of  these  explorations. 

4.  Collections  made  in  the  Mexican  boundary  survey  by  Dr.  C.  C. 
Parry,  Dr.  J.  M.  Bigelow,  Mr.  C.  Wright,  Professor  George  Thurber, 
and  Mr.  Arthur  Schott,  are  among  the  most  ext«nsive  and  valuable 
portions  of  the  herbarium.  A  foil  account  of  them,  by  Drs.  Gray,  Engel- 
mann,  and  Torrey,  is  contained  in  General  Emory's  report.  The  Cac- 
tacece,  and  one  or  two  smallerorders,  were  described  by  Dr.  Engelmann; 
the  Composite,  Scrophnlariacese,  and  one  or  two  other  orders,  by  Dr. 
Gray ;  and  the  ferns,  with  their  allies,  by  Professor  D.  U.  Eaton.  The 
remaining  Gryptogamia  are  not  included  in  the  report,  but  most  of  the 
new  or  rare  ones  have  been  published  elsewhere.  The  grasses  were  to  be 
described  in  a  separate  memoir  by  Professor  Tbnrber. 

5.  Large  additions  have  been  made  to  the  2forth  American  portion  of 
the  herbarium,  chieily  from  within  the  limits  of  the  United  States  aud 
Territories,  by  contributions  from  the  following  places :  New  England, 
by  Mr.  Oakes,  Dr.  Gray,  Professor  Tuckerman,  S.  T.  Olu^y,  esq,.  Pro- 
fessor D.  C.  Eaton,  and  others;  New  Jersey,  by  Mr.  C.  F.  Austin,  Pro- 
fessor Eaton,  Dr.  Torrey,  and  Dr.  Euieskcm  ;  New  York,  Messrs.  Austin, 
LeBoy,  Clinton,  Torrey,  aud  many  others;  Pennsylvania,  by  Dr.  Dar- 
lington, and  Professor  Tbos.  C.  Porter;  North  Carolina,  by  Eev,  Dr. 
Curtis;  Florida.,  by  Dr.  Chapman,  (type-specimens  of  his  flora  of  the 
Southern  States;}  Alabama,  by  Professor  Wiuchell;  Kentucky,  Dr. Short, 
aud  Mr.  Snllivant;  Texas  and  New  Mexico,  Messrs.  Fendler,  Erveud- 
berg,  and  others,  besides  what  the  botanists  collected  in  the  Mexican 
boundary  survey;  Eocky  Mountains,  Dr.  Parry,  Captaiu  Macomb, 
aud  Dr.  Newberry;  Oregon,  Mr.  Geo.  Gibbs,  and  others;  Nebraska, 
Dr.  Hayden;  Nevada,  Mr.  Stretch;  California,  Dr.  H.  M.  Bolander, 
General  Fremont,  Miss  Davies,  Tb.  Bridges,  Mr.  E.  Samuels,  Dr.  Torrey, 
and  many  others ;  Colorado,  Dr.  Anderson,  Fremont,  and  others.  Besides 
these  principal  sources  of  United  States  plants,  very  many  specimens 
have  been  received  from  other  places  aud  persons,  which  we  have  not 
space  to  enumerate.  From  British  America,  especially  the  sub-arctic 
portions,  Dr.  Kcnuicott,  and  ofhcers  of  the  Hudson's  Bay  Company  have 
fiu-uished  specimens.  Uf  foreigu  plants,  besides  those  collected  in  the  two 
United  States  exploring  expeditions  already  noticed,  the  herbarium  con- 
tains valuable  aud  large  coutributious  from  Japan,  Itlautcburia,  Oliina, 
etc.,  from  Professors  Keigei  and  Maximovitcb,  of  the  Imperial  Academy 
of  Science  of  St.  Petersburg,  and  the  Imperiaf  Botanic  Garden :      A 
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large  collection  of  Sandwich  Island  plants,  (all  type-siwcimeos,)  made  b; 
Mr.  Horace  Mann,  lately  deceased:  A  collection  of  plants  from  Mirador, 
Mexico,  by  Dr.  Sartorina :  Many  8|>eciinens,  with  fleshy  fruits  iu  alco- 
hol, collected  on  the  Panama  Railroad,  by  the  late  Dr.  Sutton  Hayes; 
others  from  the  same  re^on  by  Feudler,  In  1830 :  Flauts  from  Jamaica, 
especially  ferns  from  Mr.  Wilson  j  from  Cnba,  collected  by  Mr.  Chas. 
Wright;  Venezuela,  many  beautifully  dried  ferns  by  Feudler;  from 
Texas  and  Northern  Mexico,  by  Berlandier ;  Lower  California,  by  Mr. 
Xantns;  Brazil  and  Paraguay,  by  unknown  collector.  From  Europe, 
there  is  an  extensive  collection  of  Hungarian  plants  from  Mr.  Arthur 
Schott,  and  of  Illyrian  plants  from  Professor  Thomasini,  besides  many 
smaller  collections  from  various  parts  of  the  continent.  Dr.  Torrey  has 
coutrihnted  a  large  number  of  specimens  from  his  own  herbarium. 

As  to  the  disposition  made  of  the  duplicates  of  the  collections,  they 
have  been  scut  in  the  name  of  the  Smithsonian  Institution  to  learned 
societies,  botanic  gardens,  and  iudividnals,  whenever  they  could  be  dis- 
posed of  •for  the  advance  of  science.  Full  sets  of  duplicates  were  pre- 
sented to  the  I!oyal  Garden  at  Kew,  near  London,  the  botanic  gardens 
of  Paris  aud  St.  Petersburg,  besides  smaller  portions  to  indiriduals, 
lyeenms  of  mitaral  history,  and  colleges. 

This  collection  of  plants  has  been  transferred  to  the  Agricultural  De- 
partment, on  the  conditions  set  Ibrth  iu  the  following  documents,  of 
which  the  originals  are  in  the  archives  of  the  Institution  and  of  the 
Agricultural  Department : 

WabhiNGTOK,  D.  C,  Jamary  1, 1868. 

In  order  to  the  barmonions  co-operation  of  the  Smithsonian  Institu- 
tion and  the  Department  of  Agriculture  in  their  respective  provinces  of 
advancing  science,  they  enter  into  the  following  agreement  relative  to 
the  disposition  of  specimens : 

First.  All  the  botanical  specimens  In  possession  of  the  Smithsonian 
Institution,  about  twenty  thousand,  and  all  that  may  hereafter  be  col- 
lected by  it,  shall  be  trausferred  to  the  Agricultural  Department  ou  the 
following  terms : 

1.  Thrit  a  competent  botanist,  approved  by  the  Institution,  shall  be 
appointed  to  have  charge  of  the  collection. 

2.  That  the  collection  shall,  at  all  times,  be  accessible  to  the  public 
for  educational  purposes,  and  to  the  Institution  for  scientific  investiga- 
tion, OF  for  supplying  any  information  in  regard  to  plants  that  its  cor- 
respondi^nts  may  ask  for. 

3.  That  due  credit  be  given  to  the  Institution  in  the  report  of  the 
Agricultund  Department  for  the  original  deposit^  and  for  such  addi- 
tions as  may  Imj  made  to  it,  from  time  to  time,  by  the  Institution. 

Second,  That  the  Agriciiltunil  Department  shall  transfer  to  the  Smith- 
sonian Institution  any  specimens  it  may  now  have,  or  may  hereafter  ob- 
tain, that  are  not  necessary  to  illustrate  agricultural  economy}  such  as 
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those  of  ethnology  and  of  varioas  branches  of  Dstnra]  hiBtory.    Similai 
credit  to  be  given  in  this  caae  as  Ib  required  in  the  former. 

Horace  Caprom, 
Commimoner  of  Agriculture. 
Joseph  Hbney, 
Secretary  of  the  Smithtonian  Imtitution. 

The  following  is  an  account  of  the  more  importaat  additions  which 
,  have  been  madeto  the  collection  iu  the  Agricaltural Deportment  by  the 
Institution  sinc«  the  transfer  of  the  general  herbarium  in  18CS : 

1.  A  set  of  European  plants,  immbering  about  four  hundred  species, 
presented  by  Professor  Paul  Beintz,  of  Germany,  in  exchange,  at  his 
request,  for  Bpecimeus  of  American  plants. 

2.  A  secoud  very  extensive  collection  of  plants  &om  the  Imperial 
Academy  of  St.  Petersburg,  iu  return  for  donations  from  the  Institution. 
This  present,  like  all  of  those  we  have  received  from  the  Imperial  Academy, 
is  of  a  most  valuable  character.  It  consists  of  eleven  hundred  species 
from  Kussia,  Siberia,  Western  Europe,  and  Japan. 

3.  Another  large  collectiou  is  from  the  widow  of  the  late  Mr.  James 
McAlinn,  Williamsport,  Pennsylvania,  principally  of  plants  from  the 
mountaiuouB  regions  of  Pennsylvania,  but  also  comprising  specimens 
from  other  parts  of  this  country  and  different  localities  in  Europe.  Mr. 
McMinn  was  a  civil  engineer,  aud  in  the  practice  of  his  profession  in 
survey  tug  lines  for  railways  aud  canals  became  interested  in  the  variety 
of  plants  which  were  xiresented  to  bis  notice,  and  as  a  means  of  recre- 
ation, as  well  as  of  intellectual  improvement,  commenced  the  study  of 
botany.  It  would  api)ear  from  the  examination  of  liis  herbarium,  that  he 
had  entered  into  extensive  corrcsiKtndence  with  some  of  the  principal 
botanists  of  this  country  and  Europe,  and  bad  enriched  his  collection 
by  exchanges.  His  herbarium  contained  about  tive  thousand  si>ecie8, 
among  which  is  aninteresting  series  of  plants  from  the  Alps.  The  special 
thanks  of  the  Institution  are  due  to  Mrs.  McMinn  tor  the  judicious  dis- 
position she  has  made  of  the  results  of  the  labors  of  her  lamented  hus- 
band, which  we  trust  will  be  preserved  among  the  collections  of  the 
OovemmeDt,  as  a  permanent  memorial  of  his  devotion  to  science  and 
of  her  enlightened  liberality. 

Besides  the  foregoing  there  have  been  added  several  hundred  bottles 
of  samples  of  agricultural  materials  and  producte,  numerous  specimens 
of  seeds,  roots,  fibers,  fungi,  sections  of  wood,  &c 

Work  done  iu  connection  with  the  collections. — Professor  Baird,  during 
the  past  year,  iu  addition  to  bis  services  in  regard  to  the  exchanges, 
natural  history,  and  assistance  iu  correspondence,  has  completed  the 
systematic  description  of  the  land  birds  of  the  Pacific  States,  forming 
the  first  volume  of  ornithology  published,  in  connection  with  its  geo- 
-logical  survey,  by  the  State  of  California.    The  materials  for  this  work 
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were  from  tbe  manoscript  notes  of  Dr.  J.  G.  Oooper,  of  San  Fruidaco, 
TT  bile  tbe  descriptioDS  are  principally  from  Bpecimena  in  the  SmitlisoniaQ 
collectioDs.  This  volume,  in  regard  to  its  typography,  illustratious,  and 
the  character  of  its  couteute,  does  honor  to  the  liberality  of  tbe  State  at 
wboao  exi>enBe  it  was  pnbliabed,  a»  well  as  to  the  science  of  the  coantiy. 
Professor  Baird  bas  also  continued  bis  labors  with  Dr.  Brewer,  of  Bos- 
ton, oD  a  work  relative  to  the  general  omitholog;  of  North  America ;  iu 
this  he  has  been  as^st«d  by  Mr.  Robert  Bidgeway,  tbe  zoologist 
of  the  ex[)loration  of  tbe  fortieth  parallel  under  Clarence  King.  To  the  . 
latter,  free  access  has  also  been  given,  in  tbe  preparation  o^is  report 
on  the  birds  of  Mr.  King's  survey,  to  all  the  ornithological  specimens  in 
the  Smithsooiau  collections. 

Mr.  Meek,  tbe  palieoutologist,  bas  made  a  preliminary  report  on  tbe 
fossils  collected  by  Dr.  Hayden  in  bis  survey  of  Wyoming  and  contjg- 
HODS  Territories,  and  prepared  lists  of  the  same,  with  descriptions  of 
the  new  species.  He  bas  described  and  prepared  drawings  of  a  collec- 
tion of  cretaceous  fossils,  sent  by  Professor  Madge  to  the  Institution, 
from  Kansas.  He  has  made,  besides  several  preliminary  examinations, 
a  final  report  on  tbe  fossils  collected  by  Mr.  King  in  tbe  survey  of  tbe 
fortieth  parallel,  with  full  descriptions  and  illustrations  of  all  the  new 
B[>ccies.  He  bas  also  investigated  tbe  invertebrate  fossils  collected  by 
the  geological  survey  of  Ohio,  and  prepared  descriptions  of  the  new 
species  for  publication  j  made  a  prelimiDary  report,  with  descrip- 
tions of  some  new  species,  on  a  collection  of  carboniferous  fossils  sent 
by  Professor  Stevenson  from  West  Virginia ;  contiuned  his  work  on  the 
illustrations  of  tbe  monograph  of  tbe  palieontology  of  tbe  Upper 
Missouri.  He  has  also  identided  collections  of  fossils,  received  from 
time  to  time  nt  tbe  Smithsonian  InstiCatioa  &om  collectors  in  various 
parts  of  the  country. 

Mr.  Dall  has  been  engaged  in  collating  the  extensive  collection  of 
manuscript  notes  of  tbe  Hudson's  Bay  and  other  Arctic  American  col- 
laborators with  whom  the  institution  has  been  in  correspondence  for 
more  than  fifteen  years.  The  part  of  these  notes  which  be  bas  finished 
relates  to  ornithology,  and  comprises  many  thousand  items  descriptive 
of  the  babits,  distribution,  and  numbers  of  the  birds  of  tbe  regions 
above  referred  to.  These  will  be  used  by  Professor  Baird  and  Dr.  Brewer 
iu  their  work  on  the  birds  of  North  America.  The  manuscripts  also  con- 
tJtin  notes  relative  to  tbe  mammals  and  other  animals,  as  well  as  to  tb« 
ethnology  of  the  same  regions.  Whtn  all  these  are  collated  and  pub- 
lished they  will  form  an  interesting  contribution  to  existing  knowledge  of 
tbe  natural  productions  and  ethnology  of  the  North  American  continent. 

Mr.  Dall  has  also  devoted  considerable  time  to  original  investigations 
relative  to  the  minute  anatomy  of  the  moUusca  Irom  specimens  in  the 
collections  of  the  Institution.  His  principal  labor,  however,  has  been  in 
the  rearrangement  of  the  very  large  series  of  shells  from  the  west  coast 
of  America  and  of  the  Kortb  Pacific,  including  many  types  of  the  new 
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species  of  Goald,  Carpenter,  Cooper,  Stearns,  Pease,  H.  and  A.  Adams, 
&c  These  liave  mostly  i>assed  through  the  kands  of  Dr.  P.  P.  Car- 
penter, of  Montreal,  but  still  required  to  be  placed  in  suitable  trays, 
and  provided  with  new  labels  and  specially  arranged  for  cabinet  pur- 
poses. He  has  also  had  charge  throughout  most  of  the  year  of  tUo 
record  of  additions  to  the  museu  m,  and  the  labeling  of  collections,  e8|>e- 
cially  those  of  ethnology  and  osteology. 

Meteorology. — The  system  of  meteorology  of  the  Institution  has  beeu 
kept  up  a^usual  during  the  past  year.  The  number  of  observers  report- 
ing to  the  Institution  during  this  period  is  615,  and  to  the  Medical 
Department  of  the  United  States  Army,  to  the  records  of  which  we  have 
free  access,  140.  The  value  of  these  observations  increases  with  the 
number  of  observers  and  the  time  for  which  the  several  series  are  con- 
tinued. *But  observations,  however  long-continued  and  extensive,  are 
comparatively  of  little  value  unless  they  are  reduced  and  discussed ;  and 
these  operations  can  only  be  performed  at  the  expense  of  great  labor, 
since  thousands  of  figures  have  to  be  tabulated  and  subjected  to  various 
arithmetical  processes  in  order  to  dednce  the  general  results  which  con- 
stitute approximate  scientific  principles.  As  we  have  stated  in  previous 
reports,  the  discussion  of  the  rain  and  temperature  has  been  for  some 
years  in  charge  of  Mr.  Charles  A.  Schott.  The  results  in  regard  to  the 
rain  have  been  printed,  and  will  form  a  part  of  the  Smithsonian  Con- 
tributions for  the  year  1871.  A  general  account  of  these  results  was 
given  in  the  last  report,  but  in  this  it  may  be  further  stated  that  the 
principal  deductions  are  made  from  an  original  series  of  tables  giving  the 
monthly  rain-fall  from  the  earliest  periods  from  all  sources  in  the  United 
States  and  adjacent  countries  down  to  1867.  From  these  general  tables 
a  series  of  consolidated  tables  of  means  for  seasons  .and  years,  for  the 
whole  time,  is  deduced.  It  was  thought  advisable,  on  account  of  the 
great  expense,  to  publish  for  the  present  the  consolidated  tables,  and 
to  retain  the  others  for  reference  or  to  answer  special  inquiries  in 
regard  to  the  rainfall  of  particular  stations.  The  former  have  been  kept 
up  to  date,  all  the  new  materials  having  been  incorporated ;  and  to  extend 
the  system  a  large  number  of  rain-gauges  have  been  distributed  to  dif- 
ferent part:3  of  the  country,  and  especially  to  the  western  States. 

The  temperature  records  are  still  under  investigation  by  Mr.  Schott. 
The  work  was  in  part  temporarily  suspended  during  his  absence  in 
Europe  as  a'member  of  the  expedition  for  observing  the  totnl  eclipse  of 
last  December.  Tlie  following  is  a  statement  of  the  present  condition 
of  the  discussiou. 

The  collection  of  material  has  for  the  most  part  been  completed  down 
to  the  present  time,  and  tables  of  hourly,  bi-hourly,  and  semi-hourly 
observations  of  temperature  have  been  prepared.  From  these  have 
been  deduced  tables  to  be  used  for  the  correction  of  daily  variations  of 
temperature.'    The  daily  ductnation  of  the  atmospheric  temperature 
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has  been  discussed,  Eind  tables  giving  the  times  of  snorise  and  sanset 
for  BtntioDs  between  latitudes  23°  and  60°,  to  be  used  for  corrections  of 
daily  rariution,  have  been  computed.  The  annual  fluctuations  of  tem- 
perature have  been  in  part  discussed,  and  the  tables  of  masiina  and 
minima  are  in  an  ailvanced  state  toward  completion. 

AH  the  observations  relative  to  the  winds,  made  under  the  direction 
of  the  Institution,  and  under  the  Medical  Department  of  the  Army,  and 
all  those  which  have  been  collected  from  other  sources,  have  been 
placed  in  charge  of  Professot  J.  H,  Coffin,  of  Lafayette  College,  for 
reduction  and  discussiou.  It  was  first  intended  to  limit  the  investiga- 
tion to  the  winds  of  North  America,  but  it  has  since  been  considered 
advisable  to  incorporate  the  whole  in  a  memoir  on  the  general  direction 
of  the  winds  of  the  globe.  To  defray  the  cost  of  the  extra  labor,  other 
than  Chat  of  Professor  Coffin,  in  this  investigation,  an  appropriation  bas 
been  made  from  the  income  of  the  Institution.  During  the  year.  Pro- 
fessor Coffin  has  been  pressing  on  this  work,  with  a  numl>er  of  assistants, 
as  rapidly  as  the  means  at  his  command  and  his  time  would  allow. 

The  Smithsonian  meteorological  system  was  commenced  in  1S40,  and 
has  continued  in  operation  nntil  the  present  time.  Its  efforts  have  been 
directed  in  the  line  of  supplementing  and  harmonizing  other  systems, 
of  a  more  limited  character,  with  that  of  the  more  general  one  of  the 
Army  of  the  United  States,  and  in  some  measure  with  the  system  estab- 
lished in  Canada.  It  has  done  good  service  to  the  cause  of  meteorology, 
1,  in  inaugurating  the  system  which  has  been  in  operation  upward  of 
twenty  years;  3,  in  the  introduction  of  improved  instrnmeuts  after 
discussion  and  experiments ;  3,  in  preparing  and  publishing  at  its  ex- 
pense an  extensive  series  of  meteorological  tables ;  4,  in  reducing  and 
discussing  the  meteorological  material  which  could  be  obtained  from 
all  the  records  from  the  first  settlement  of  the  country  till  within  a  lew 
years;  5,  in  being  the  first  to  show  the  practicability  of  telegraphic 
weather  signals ;  6,  in  publishing  records  and  discussions  made  at  its 
own  expense,  of  the  Arctic  expeditions  of  Kane,  Hayes,  and  McCliii- 
tock;  7,  in  discussing  and  publishing  a  number  of  series  of  special 
records  embracing  periods  of  from  twenty  to  fifty  years  in  different  sec- 
tions of  the  United  States,  of  great  interest  in  determining  secnlar 
changes  of  the  climate ;  8,  in  the  publication  of  a  series  of  memoirs  on 
various  meteorological  phenomena,  embracing  observations  and  discus- 
sions of  storms,  tornadoes,  meteors,  auroras,  &c. ;  9,  in  a  diffusion  of  a 
knowledge  of  meteorology  through  its  extensive  unpublished  corre- 
spondence and  its  printed  circulars-  It  has  done  all  in  this  line  which 
its  limited  means  would  permit,  and  has  urged  upon  Congress  the  estab- 
lishment, with  adequate  appropriation  of  funds,  of  a  meteorological  ' 
department  under  one  comprehensive  plan,  in  which  the  records  should 
be  sent  to  a  central  depot  for  reduction,  discussiou,  and  final  publica- 
tion. 

An  important  step  has  beeu  made  toward  this  desirable  object  in  the 
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establishmeDt,  daring  the  last  year,  by  Congress,  of  a  system  of  practical 
veatber  reports  under  the  direction  of  the  War  Department,  vith  ample 
means  for  tiie  purchase  standard  inatrumentu,  the  pay  of  assistants,  and 
telegraphic  dispatches.  The  resalts  of  this  system  in  the  -way  of  pre- 
diction have  been  eminently  successful,  and  have  everywhere  met  with 
popular  favor.  The  organization  and  administration  of  the  system  by 
General  Myer,  the  director,  has  evinced  great  executive  ability,  and 
his  wisdom  has  been  shown  in  selecting  Professor  Abb&as  bia  scientific 
assistant.  It  should  be  recollected,  however,  that  the  principles  em- 
ployed in  foretelling  the  weather  are  practical  results  previously  arrived 
at  by  the  investigations  of  men  of. abstract  acieoce  founded  on  simalta- 
neous  records  without  the  aid  of  telegraphic  commnuication.  For  the 
discovery  of  the  general  laws  of  meteorological  phenomena,  simnltaneous 
observations  should  be  made  over  large  portions  of  the  earth,  and  the 
records  of  these  collected  at  stated  periods,  say  at  the  end  of  every 
month,  at  some  central  office,  and  submitted  first  to  preliminary  redac-  . 
tion,  and  finally  to  the  critical  study  of  men  like  Espy,  Eedfield,  and 
others,  fitted  by  education,  experience,  and  mental  peculiarities  to 
deduce  from  them  the  reqaired  generalizations.  I  Voold  therefore  sug- 
gest that  a  still  larger  appropriation  be  made  by  Congress  to  the  War 
Department  for  establishing,  besides  the  reports  for  weather  signals,  a 
series  of  intermediate  stations,  also  furnished  with  compared  instra- 
ments,  to  record  daily  observations  to  be  transmitted  to  WashingtoD 
weekly  or  monthly,  and  also  that  provision  be  made  for  the  snpport  of 
a  number  of  competent  persons  to  carry  on  the  reductions  and  prepare 
the  resnlts  for  publication. 

It  has  been  the  policy  of  this  Institution  from  the  first  to  do  nothing 
which  can  be  done  as  well  or  better  by  other  means,  and  in  accordance 
with  this  policy  the  Institution  would  willingly  relinquish  the  field  of 
meteorology,  which  it  has  so  long  endeavored,  though  imperfectly,  to 
cultivate,  turning  over  to  the  Signal  Office  all  the  material  which  it  has 
accnmalated  up  to  a  given  epoch.  We  would  advise  also  a  similar 
course  to  be  pursued  on  the  part  of  the  Medical  Department  of  the 
Army.  All  the  deiluctiona  from  the  combined  materials  which  have 
been  collected  up  to  the  present  time  should  be  obtained  and  pnblished, 
although  since,  they  may  be  in  many  respects  defective,  they  contain 
the  essential  element  of  long  periods  of  meteorological  changes  and 
a  new  ei-a  commence  with  more  precise  instrnments  and  improved 
methods  of  observation.  From  such  a  system,  however  perfect  it  may 
be,  immediate  results  are  not  to  be  expected.  Kew  and  important  de- 
ductions can  scarcely  be  obt4iiued  until  after  a  continuance  of  the  sys- 
,  tern  for  several  years,  as,  for  example,  the  accurate  determination  of 
the  periodicity  which  probably  exists  in  regard  to  the  droughts  of  the 
western  coast. 
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Before  closing  this  report  it  ia  proper  that  I  shoald  refer  to  a  resolu- 
tion adopted  by  your  honorable  board  at  its  last  sessiou,  granting  me 
leave  of  absence  to  visit  Europe  to  confer  ^th  savans  and  societies 
relative  to  the  Institution,  and  making  provision  for  the  payment  of  my 
expenses.  The  presentation  of  this  proposition  was  entirely  witbont 
my  knowledge,  but  I  need  scarcely  say  that  its  nnanimons  adoption  was 
highly  gratifying  to  my  feelings,  and  that  I  availed  myself  of  the  privi- 
lege it  offered  with  a  grateful  appreciation  of  the  kindness  intend«d. 

I  sailed  from  New  York  on  the  1st  of  June,  returning,  after  an  absence 
of  fonr  and  a  half  months,  much  improved  in  health  and  with  impres- 
sions, as  to  science  and  education  iu  the  Old  World,  which  may  be  ot 
valae  in  directing  the  affiiirs  of  the  Institntion,  Although  limited  aa  to 
time,  and  my  plana  interfered  with  somewhat  by  the  war,  I  visited 
England,  Ireland,  Scotland,  Belgium,  parts  of  Germany  and  France. 
Bot  deferring,  for  the  present,  an  account  of  my  travels  ^nd  the  observa- 
tions connected  with  them,  I  will  merely  state  that,  as  your  representa- 
tive, I  was  everywhere  kindly  received,  and  highly  gratified  with  the 
commendations  bestowed  on  the  character  and  operations  of  the 
Institution  intrusted  to  your  care. 

Bespectfully  submitted. 

JOSEPH  HENRY. 

Januabt,  1871. 
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Table  shotnTtg  the  entriet  in  the  record-books  of  the  Smitksonian  Museum 


m  1869  and  ISTO. 

Chm. 

1669. 

1670. 

9,708 

9,516 
58,976 
7,6t7 
7,8K5 
15,500 
1.287 
21,770 
S,725 
100 
7,283 
6,977 
S.iBJ 
175 

9,773 

7.5.T5 

15,871 
1,287 

7.3eo 

_ _ 

° 

158,652 

164,709 

Total  entries  daring  the  feat 6,057 

Of  the  above  eunmeration,  4,154  specimens  of  the  birds  and  dOO  of  the 
mammals  are  mounted  and  on  exhibition  in  the  hall. 

Approximate  table  of  distribution  of  dupltcate  specimens  to  the  end  of  1870. 


aaM. 

Distribution  to  the 
end  of  1869. 

1870. 

TotaL 

Species. 

Specimens 

Species. 

Specimens. 

Species. 

Skeletons  and  skaDe. 

154 

865 

12,  aM 

1,701 
2,434 
4,381 
78,391 
551 
1,023 
1,838 

13,658 
3,958 
2;  880 

1,107 

1,532 

26 

593 
1,706 
18,996 
2,830 
5,210 
11,711 
177,927 
727 
2,526 
5,152 

19,218 

9,984 
7,774 

1.154 

2,846 

566 

60 
31 

S,200 
40 

2.074 
3,087 

65 

78 
76 
3,664 
40 
1 

5;  230 
51 
124 

214 
916 
34,^1 
1,741 
2.435 
6,155 
81,178 
583 
1,078 
1,838 

16,503 
3,958 
3,630 

1,143 
1,632 

28 

671 

2a;  530 
2,670 
5.211 

16,394 

fS.-?'."-;:::::: 

CroBtaoeana 

2,650 
5,152 

21.063 
9,984 

8,574 

Plants  and  packageB 

1,845 

1,845 

Minerals  and  rocks.. 
Elhnoloeical    speot- 

750 

36 

100 

2 

800 

36 
100 

S 

2,946 
568 

Diatomaceons  aartlis 

Total 

127.470 

268,920 

10,313 

16,630 

127,783 

285,620 
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ADDITIONS  TO  THE  COLLECTIONS  OF  THE  SMITHSONIAN 
INSTITUTION  IN  1870. 

A^am»,  F.  C. — Limcstooe  rock,  Virginia. 

Affrimltural  Department  United  iStates,  Hon.  Horace  Caprott,  CommU- 
niojur. — Skin  of  monkey  and  parrot,  South  America ;  reptiles  in  alcohol, 
from  Colorailo,  California,  and  the  East  Indies ;  dry  fish  and  Crustacea 
from  China  and  Nrw  York  Harbor.    (See  elsewhere  undtr  other  entries.) 

AikeK,  E.  C. — Skins  of  Lewosticte  tepkrocotU,  Rocky  Moantains. 

Albuquerque,  Don  Fretlerico. — Barrel  of  fish  in  alcohol,  from  Brazilian 
rivers. 

Aldcn,  Dr.  C.  If.,  (Tutted  States  Army,  through  tke  Army  Medical  Mu- 
seum.— Petrified  wood,  fossils  and  minerals,  from  Colorado  Territory. 

Anderf^n,  General,  through  J.  M.  Thompson. — Fresh  heads,  hoofo  and 
skins  of  the  American  bison,  Kansas. 

Army  Medical  Museum,  United  States;  Dr.  George  A.  Otis,  United 
States  Army,  in  clutrge. — Stone  implements  from  Colorado  Territory; 
fossil  teeth  of  mastmlon,  &c.,  Alabama.  (See  also  under  the  names  of 
the  medical  officers  (Jnit«d  States  Army.) 

Baird,  Professor  S.  F. — Carvings  of  northeastern  Eskimo;  arrow- 
beads,  relics  from  ancient  shell-heaps  on  the  coast  of  Massachusetts ; 
fish  and  turtles  in  alcohol,  fin  of  thresher  shark,  jaws  and  skeletons 
of  fish,  from  ^'ood's  Hole,  Massachnsetts. 

Bannister,  H.  M. — Arrow-beads,  &e.,  lUioois. 

Barirmeister,  Rev.  W.— Minerals,  Indiana. 

Baibach,  A. — Foetal  mice  in  alcohol,  New  Jersey. 

Baldtcin,  Charles  8.— Archreological  specimens,  Tennessee. 

Barker,  T.  S. — Shell  adze  and  srrow-heads,  Florida. 

Benttey,  Dr.  E,,  Assistant  Surgeon  United  States  Army,  through  Army 
Medical  Museum. — Stone  implements,  San  Francisco  Bay,  Califorata. 

Berendt,  Dr. — Turtles,  fossil  flsh  and  plants,  from  Mexico, 

Berthoud,  Captain  E.  L. — Fiint-Sakes  and  scrapers,  Colorado  Territory. 

Bishop,  N.  H. — Cuban  mocking-birds  in  alcohol. 
Blackmore,   William. — Model  of  Stonehenge  and  fiint  implements, 
Great  Britain. 

Boardman,  George  A. — Bird  skins,  nests,  and  eggs,  from  Maine  and 
Florida ;  models  of  great  auk  egg,  skulls  of  buRalo  and  gun,  South 
Africa. 

Botander,  Dr.  E. — Califoniiau  seeds. 

Boucard,  A, — Bird  skins  from  Mexico. 

Botcman,  J.  B. — Collection  of  birds,  and  one  mammal,  A-om  Aus- 
tralia. 

Breroort,  J.  Carson. — Bones  of  tiie  dodo,  from  Maaritius. 

Broan,  Solomon  0. — Arrow-beads,  District  of  Colombia. 

Bryan,  O.  S". — Pottery,  stone  implements,  arrow-heads,  &c.,  Virginia. 

Bryant,  Captain  Charles. — Skins  of  the  walras  and  seal,  &om  Alaska. 
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Bum,  J.  P. — SpeeimeDS  of  rock  ftom  the  Boaphorns. 

Burr,  Fearing — Specimens  from  MasBachnsetts  ehell-lieiips. 

Burrough,  J. — Neat  and  skin  of  mourning  warbler,  New  Tork, 

Cameron,  John. — Miisk  from  an  Egyptian  sarcophagns. 

Central  Park  Commissioner g,  New  York. — Cast  of  antiqne  atatae,  Oosta 
Bica. 

Cham,  Thomas. — Stone  mortar  and  pestle,  Virginia. 

Coleman,  2f. — Insects  from  Ohio. 

Collins,  S. — Specimens  from  shell-heaps,  Lonisiana. 

Condon,  Rev.  Thomas. — Fossils  from  Columbia  Biver. 

Cooper,  Theodore, — Shells  from  the  Galapagos  Itjlands. 

Cones,  Dr.  £lliott.  United  States  Army. — Bird-skins  fh>m  North 
Carolina. 

Curtis,  Dr.  JoaioA. — ladiai}  implements,  pottery,  &c.,  from  Tennessee 
and  Georgia. 

Dall,  Rev.  C.  H.  ^.— Skull  and  horns  of  the  buflEalo  of  southern  ludia. 

Dall,  W.  H. — Si>ecimens  of  mellnsca  and  sheila  from  varions  localities. 

Damon,  B. — S[>eeimen8  of  brachiopods  from  the  European  seas. 

Dant,  Tliomas  E. — Abnormal  eggs  of  domestic  fowl. 

Davis,  Henry. — FosBils  from  Iowa. 

Day,  Robert,  jr. — Stone  implements  from  Ireland. 

Domeyko,  Professor,  University  of  Chili. — Chilian  minerala. 

Dow,  Captain  J.M. — Skulls  and  bones  of  tapirs  from  Central  America; 
young  tapir  in  alcohol,  and  other  alcoholic  specimens,  from  Panama. 

Darkee,  H.  R. — Human  remains  and  fossils  from  Wyoming  Territory ; 
birds,  eggs,  and  nests,  with  some  osteologieal  specimens,  from  the  same 
locality. 

Eoans,  Abner  O.,  by  the  Hon.  W,  Townsend. — Stone  implements  from 
Pennsylvania. 

J^nek,  Hugo. — Stone  antiquities  from  Mexico. 

Fitzgerald,  Dr.  J.  A.,  United  States  Army,  <by  Dr.  J.  S.  Billings, 
United  States  Army.) — Fossil  teeth  from  Indian  Territory. 

Fliigelf  Dr.  Felix. — Alcoholic  specimens,  Europe. 

Foreman,  Dr.  E. — Fresh-water  shells,  District  of  Columbia. 

Oardner,  0.  T. — Specimens  from  Maine  shell  heapa. 

Qibbs,  Mr. — Box  seeds,  nuts,  &c.,  Kansas. 

Girard,  Dr.  Basil,  United  States  Army,  (through  Army  Medtcal 
Museum.) — Fossils  from  Wyoming  Territory.    • 

Gleason,  W.  T. — Glaciated  rock,  Connecticut. 

Ohter,  Lieutenant  Russell,  United  States  Revenue  Marine. — Specimens 
of  AcmiE  a  testadinatis  and  Boltenia  clavata  from  the  coast  of  Maine. 

Graves,  E.  D. — Lignite,  Pennsylvania. 

Graves,  W.  W. — Infusorial  earth  from  Maine. 

Guest,  Follis,  (through  Hon.  W.  Townsend.) — Stone  implements,  Penn- 
Bylvania. 

Haehenburg,  i>r.^^ale  of  sturgeon. 
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Hall,  George  E. — Si«cimens  of  grinding  and  building  Btoue,  Ohio. 

Wall,  John. — Indian  crania  and  bones,  San  Francisco. 

llaney,  Jeene  IF. — Indian  silver  ornament,  Arkansas. 

Hajtseit,   Walter. — Stone  awl,  Missouri.     Apacha  basket  from  Kew 
Mexico. 

Hartman,  Dr. — Collection  of  insects,  Pennsylvania. 

Haxkins,  Mr. — Horned  toad,  California. 

Harden,  Dr.  F.  V. — Beavet  cuttings  from  the  Rocky  Mountains.    (See 
also  United  States  Geological  Survey  of  Territory. 

Heaton,  L.  D.,  (tUrougli    Agricultural  Department.) — Beptile   from 
Texas. 

Senriquea,  Captain  United  States  Revenue  Marine. — Ethnological  and 
botanical  collections  from  Alaska. 

Simes,  Professor  C.  F. — Bouesfrom  the  Carlisle  bone-cave,  Peun- 
sylvan  ia. 

JlinciUy,  J.  R. — Fish  and  fishbones,  Massachusetts  coast. 

Hooter,  H. — Fosails  and  arrow-heads,  Pennsylvania. 

Hoxie,  Walter. — Eggs  of  Cathartea  atratm,  South  Carolina. 

Hog,  Dr.  P.  R. — Fish,  &c.,  from  deep  dredgingsoff  Bactue,  Wisconsin. 

Hutchinson,  Kohl  <£  Co. — Sealskins,  wali-us skull  and  volcanic  sand, 
Alaska. 

Jaekson,  Hatidai/f  (through  Hon.  W.  Townsend.) — Stone  implements, 
Pennsylvania. 

Jackson,  R.  8. — Osteological  and  oological  specimens  from  Louisiana. 

Johnson,  Eugene. — Indian  redstoue  pii>e. 

Johnson,  Lieutenant. — Specimen  of  an  owl,  District  of  Columbia. 

Jones,  Rev.  C.  M. — Nests  of  Ammodromua  maritimus  and  candacntus, 
Coonecticnt. 

Jones,  Jno.  P. — Cranium  of  mound  builder,  Missouri. 

Jones,  Strachan,  Hudson  Bay  Company. — ColIectioQ  of  birds  and  eggti^ 
Little  Slave  Lake,  Hudson  Bay  territory. 
Keenan,  T.  J.  R. — Unionidic,  specimens  of  ethnology  and  natural  history 
from  Mississippi.    Two  specimens  of  continental  currency. 

Kellogg,  Dr.  A. — Plants  from  California. 

King,  Clarence. — Stone  pestle,  California.    Minerals  and  rocks  from 
Nevada. 

Knapp,  Dr.  James. — Collection  of  fossils,  Kentucky. 

Knight,  JerejniaJt. — Plate  of  crystallized  quartz  ftom  Orange  County, 
New  York. 

Kohler,  Mr. — Seventy  pound  mass  of  silicate  of  zinc,  Union  Lead 
Works,  Virginia. 

Lancaster,  Dr. — Mineralresiduefrom  water  of  Alum  Springs,  Virginia. 

Lariet,  Professor  E. — Bone  breccia  from  the  bone-caves  of  Dordogne, 
France. 

Latham,  General  0.  R. — Skin  of  kangaroo,  Australia. 

Latimer,  George. — Collection  of  birds,  Porto  Eico. 
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Laming,  Dr.  F. — 9tone  impleoaeDts,  IndiaDa.     "^ 

Lewis,  Dr.  Jamc»— Fresh- water  shells,  Mohawk  ffiyer,  New  York. 

Limpert,  W.  R. — Nests  and  eggs,  Ohio. 

Lincecam,  Dr.  G. — Alcoholic  mammals  and  reptiles,  Mexico. 

Linden,  Charles. — Three  bird-skins.  New  York. 

Lockhart,  James,  Hudson  Bay  Company. — Birds  and  eggs,  Fort  Yukon, 
Alaska. 

Long,  Owen,  M.,  United  States  Consul. — Fish  from  Panama. 

Luddington,  Colonel  United  States  Army. — Carvings  fh>m  the  Old  Pecos 
Church,  New  Mexico. 

Lupton,  Professor  K  T. — Indian  stone  relics,  Warrior  Eiver,  Alabama. 

McElderry,  Dr.  H.,  United  States  Army,  (through  the  Army  Medical 
Museum.] — Fossils  from  Texas. 

Macfarlane,  R.,  Hudson  Bay  Company. — Birds  and  egga  from  the 
Anderson  River,  Hudson  Bay  territory,  being  the  collections  for  1866. 

Mellvaine,  J.  A. — Indian  pottery  from  Pennsylvania. 

McJlvaine,  J.  H. — Birds  from  Central  America. 

McLain,  R.  T.,  United  States  Agricultural  Department. — ludian  stone 
implcnients  from  Maryland. 

Madras,  Gocerntnent  Museum. — Skeleton  of  hyena,  and  collection  of 
East  ludian  birds. 

March,  fTil^idm,  (by  Agricultural  Dex>artment.) — Stone  knives,  Ohio. 

Martin  H. — Eggs  of  Ectopistes  migratoria,  from  Michigan. 

Matketcs,  Dr.  W.,  United  States  Army. — Bull-boat  used  by  Indians  of 
the  ludian  Territory,  wooden  mortar,  matting,  bead  of  antelope  with 
deformed  horns;  ethnological  specimens ;  same  locality. 

Mechling,  Mrs.  F.  E.  D.,  (through  Agricnltaral  Department.) — Reptiles 
from  Belize. 

Merritt,  E.  8. — Indian  arrow-heads,  Long  Island. 

Merritt^  J.  C. — Arrow-heads  from  Long  Island. 

Meulen,  Lieutenant  E,  de,  United  States  Army. — Plants  from  Cook's 
Inlet,  Alaska. 

Miller,  Dr.  George,  United  States  Army. — Bird's  eggs,  Colorado  Territory. 

MilTie,  Edwards,  Professor  Alphonse. — Casts  of  ^pyomis  bones  and 
fossil  birds  of  France. 

Minor,  Dr.  T.  T.,  United  States  Army. — Indian  crania  from  Vancouver's' 
Island. 

Moore,  Carlton  R. — Fish  and  corals  from  the  coast  of  Virginia. 

Moore,  James  H. — Sulphate  of  strontia,  Virginia. 

Moore,  N.  B. — Moniited  tree-dnck,  Louisiana. 

Xantttcket  AtkeniBum. — Skull  of  killer  whale. 

Ifetc  Albany  Society  of  Natural  History. — Cast  of  a  copper  spear-head 
fr(Hn  the  mounds,  Indiana. 

Newman,  Jos.,  (by  Agricultural  Department)— Stone  implements  from 
South  Carolina. 

New  Zealand  CoUmiat  Museum. — Bones  of  Dtnomia,  and  Apteryx,  shells, 
bird-skiDS,  and  ethnological  specimens  from  New  Zealand. 
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Niclcerson,  Charge  Y. — Antique  soapstone  inkstand,  Gape  Cod. 

Sortktoestem  University. — Fossils  and  ekiDS  of  gar  pike  from  niinoie. 

.Orton,  Profesaor  James. — Tertiary  fossils  from  the  Amazon. 

Palmer,  Dr.  E.,  (partly  through  the  Agricnltaral  Department.) — Large 
and  varied  collectiouB  of  specimens  in  various  departments  of  zottlogy, 
botany,  ethnology,  and  arcbseology  from  Arizona,  Utah,  and  Xew  Mex- 
ico. 

Passmore  Lema,  (by  the  Hon.  W.  Townsend.) — Stone  implements, 
Pennsylvania. 

Peage,  Horatio  N. — Tooth  of  fossil  cetacean,  Gay  Head,  Massacbn- 

HCttS. 

Pint,  Qeo.  E.,  (by  Hon.  W.  Townsend.) — Storle  implements,  Pennsyl- 
vania. 

Platt^  L.  W. — Indian  clothing  and  ornaments,  Nebraska. 

Pourtalea,  L.  F.  de. — Marine  invertebrates  from  Florida. 

Price,  J.  D. — Crystallized  catcite,  Virginia. 

Qnatrefages,  Professor, — Caste  of  osteological  and  other  specimens 
from  the  caves  of  Cromagnon,  France. 

Rankin,  Mr. — Indian  crania,  MaasacbDaetts  coast. 

Ransom,  Oovemor,  (through  Mr.  Thos.  Bland.)  —  Land  shells  from 
Barbadoes. 

Reed,  Byron. — Ortyx  Virginiantu,  Nebraska. 

Rieksecker,  L.  E. — Birds'  eggs,  Pennsylvania. 

Ridgeway,  Robert. — Birds  from  Illinois. 

Riru),  Lieut.  F.  M.,  United  States  Army. — Collections  of  birds,  osteo- 
logical specimens,  ethnology,  arcbteology,  &c.,  from  Alaska. 

Sacho,  ff. — Satumia  rvbescens  from  Chili. 

St.  Petersburg  Imperial  Botanic  Garden. — Bnssian,  Siberian,  Japanese, 
and  other  plants. 

SalHn,  0. — Birds  from  the  Falkland  Islands. 

Scammon,  Capt.  C.  M.,  U.  8.  Reveiute  ifarine. — Baleen  of  Pacific  sul- 
phurbottom  whale. 

Sckott,  Dr.  A. — Crystals  of  rock-salt,  Texas. 

Sclater,  Dr.  P.  L. — Birds  fh)m  Pernvian  Andes  and  Baenos  Ayres. 

Scsmms.,  Lutker. — Birds'  egga,  Connecticnt. 

Sharpless,  P.  P.,  (through  Hon.  "W.  Townsend.]-^StoDe  implements 
from  Pennsylvania. 

Sherwood,  Andrew. — Devonian  fish  remains  from  Pennsylvania. 

Sihheston,  J.,  Hudson  Bay  Company.^-'BiiAs  and  eggs,  Fort  Yukon, 
Alaska. 

Spinner,  General  F.  E. — Fresh  specimen  of  the  copperhead  snake.  Dis- 
trict of  Columbia. 

Steams,  R.  E.  G. — Pottery  vase  and  beads  from  Ohiriqoi,  Central 
America. 

Slell^,  J.  P. — ^ArchfBological  and  ethnological  specimens  frvm  Tennes- 
see mounds. 

Sternberg,  C.  H.  and  Dr.  G.M. — Fossil  plants  from  Kansas.  lOO^Ic 
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Stevenum,  J. — Monoted  Ifeotoma,  WyoroinK  Territory. 

(Stevenson,  J,  J. — Stone  implemente,  West  VirgiDia. 

iStiles,  Hon.  Jno.  I).,  M.  C. — Specimen  of  iridescent  hematite. 

Stretig,  L.  S. — Miecellaneous  shells. 

Stuart,  Mrs.  R.  L. — Stone  pipe,  Virginia. 

Sumiehrast,  Dr.  Francis — Mitjcetlaoeous  zoological  collections,  Isthni  us 
of  Telman  tepee. 

Ttiomaa,  Ezra,  (through  Hon.  W.  Townsend.) — Stone  implements, 
Pennsylvania. 

Thompson,  E.  O. — Fossils  and  birds'  skins  &om  Missouri. 

Thomson,  J.  S. — Eggs  of  African  ostrich,  and  of  Catwiriua  Bennettii 
or  "moornk"  from  New  Britain,  and  rocks  containing  garnets  from 
New  Bedford. 

Tohnan,  J.  W. — Birds'  eggs,  Illinois. 

Townsend,  Hon.  W. — Stonei  mplements  from  Pennsylvania.  (See  also 
under  other  entries.) 

Turner,  O. — Flint  implements,  Illinois. 

United  States  Geological  Survey  of  the  Territories. — Dr.  F.  V.  Hayden 
in  charge.  Large  miscellaneous  zoological  and  paleontological  collec- 
tions from  Che  Kooky  Mountains. 

Unknoicn. — Stone  as,  Missouri  t  Stone  implements  and  fossil  corals, 
Canada!    Box  fossils,  Missouri!     Skeleton  Potta^attomie Indian t 

VicJ:ary,  Dr.  R.  S.,  Asiistant  Surgeon,  United  States  Army.— Arrow- 
heads and  pottery,  2Jew  Mexico. 

Vienna,  Imperial  Zoological  Museum  of. — Birds  and  skin  and  skeleton 
of  the  aurochs,  from  Austria. 

Verrill,  Professor  A.  E. — Miscellaneous  radiates. 

Waehsmuth,  C'kas. — Fossil  criuoids,  Iowa, 

Walker,  Dr.  Robert  L.,  (through  Agricultural  Department.) — Arrow- 
beads  from  Virginia. 

Weile,  Ckas.,  United  States  Consul. — Reptiles  from  Guayaquil. 

Weinland,  Dr.  D.  F. — Land-shells  from  tbe  Bahama  and  West  India 
Islands. 

Wiggins,  William. — Crystallized  cinnabar  in  quartz,  California. 

Williams,  General  A.  D.,  (through  Cnptaiu  J.  M.  Dow.) — Pottery  from 
San  Salvador,  Central  America. 

Williams,  Dr.  H.  C. — Arrowheads,  Virginia,  and  stone  implements 
from  the  same  locality. 

Willmuth,  J.  A.  H. — Mounted  agouti,  (Daayprocta,)  South  America, 
through  Agricultural  Department. 

Wilson,.  Jos. — Stone  implements  (through  the  Hon.  W.  Townsend) 
from  Peimsylvania. 

WiUon,  Dr.  8.  W. — Five  amphiumas  from  Georgia. 

Witter,  David  K. — Fossils  and  seeds,  Iowa. 

Ya^,  W.  E. — Nest  of  Tyrannus  Caroli»enMs,  New  York. 

Yates,  Dr.  L.  S. — Indian  crania  from  mounds  and  stone  mortal  witJi 
pestle  from  California.  Cooolf 


IITERARY  AND  SCIENTIFIC  EXCHANGES. 


Agent  and  conntry. 

'a 

P 

is 

1 

a 

"3 
1 

£ 

Dr.  Fbux  Fi-Coel,  L^m^  : 

»4 
436 
51 

6 

98 

486 

077 

644 

•1 
41 

51 

5.T9 

ROTAL     SWKDISH   ACADEHY    OF    SCIENCES, 

4 

IT 

31 

45 

3 

30 

7-29 

„ 

17 

2 

20 

4Hlt 

BoTAL  Danish  SociCTroFSciBscE8,Cop«i- 
kagea: 

23 
1 

as 
1 

Total. ..^ 

Fbkdrrici:  MCller,  Avuterdam: 

24 
57 

63 

36 

3 

30 

729 

Total 

90 

m 

6 

60 

1,456 

GusTAVE  BosSANGE,  Pari» : 

165 
9 
8 
8 

176 
11 
6 
2 

1      i 

178 

1!» 

13 

I3;t 

E.    ISnTlTTO  LOMB.  Dl  SCIENCE   E  LBTTERB, 

MiUm: 

136 

144 

8 

80 

1,!)44 

WnxiAM  Wbsley,  London : 

268 
3 

494 
■i 

271 

3M 

20 

196 

5,S79 

119 

IM 

15 

iia 

54  UTEBABT    AND   SCIENTIFIC    EXCHANGES. 

Packages  received  by  the  Smithsonian  Imtitution  from  partiea  in  America, 
for  foreign  distr^mtion,  in  1870. 


Albao;  iDstitnte 

Dudley  ObHervatory 

Hew  York  Stute  Librorj' 

New  York  Statu  Agricultural  Society. 

New  York  State  Homeopathic  Soci- 


N  ARBOR,  MICHTOAK. 


UuLversity  of  Michigan.. 


AmericaD  Academy  of  Arts  and  Sci- 


Bourd  of  State  Cbartties 

Boston  Society  of  Natural  History. 

Bureau  of  Statiaticsof  Labor 

Public  Lilirary ■. 

Dr.  T.M.  Brewer 

Ur,  B.  A,  Goald 

Dr.  Howe,  (PerkiDB   Inetitnte  fbr 
Blind) 


iE,  tuesACBvarme. 

Camblidge  Observatory 

Amoricau  ABsnciation  for  Advance- 

mont  of  Science 

Harvard  College 

Muaeuui  of  Comparative  Zoology.. 
Frofeasor  Asa  Gray 


B  CAROLINA. 


Dr.  F.  p.  Porcher.. 


Cl.tCtNNATI,  OHIO. 

Observatory 

COALBVRO,  WEST  VIItOlKIA. 

W.  H.  Edwarfs 

coLUBUca,  onio. 
Ohio  State  Agricultural  Society 

DORCnESTER.  MABSACHCSBTTS. 

Dr.  Edward  Jaivia 


BASTOK,   PENN6TLVAK1A. 

Profeewr  T.  C.  Porter 

aEOROKTOWK,  D.  c. 
Dr.  A.Scbott 

ProfeBBor  F.  Poey 

IMDIAHAPOL18,  INDIAKA. 

luatitDtion  for  Deaf  and  Dumb... 
Inatitntion  for  Education  of  Blind. 
State  Geolo|[ical  Snrvey 

IOWA  CITY,  II>WA. 

Grand  Lod^of  Iowa 

Iowa    Institution    for   Deaf  and 

Professor  HinricIiB 

JEFFERflONVIIXE,  INDIANA. 

a8.LyoD 

MExica 
Mes.  Soc.  Mez.de  Hist.  Natural... 

MONTREAL,  CANADA. 

Professor  P.  P.  Carpenter 

NEW  DEDFOUD,  MAeSACUUSBTTS. 

J.  H.  Thomson 

KEW  HAVEN,  CONNECTICUT. 

American  Journal  of  Science 

Connecticut  Academy  of  Sciences. 
Professor  A.  E.  Vorrill 

NEW  YORK. 

American  Institnte 

New  York  Lyceuniof  Natural  His- 
tory   

American  Christian  CommiBsion. .. 
U.  MBUnBellScbJeffuliu 

PBILADELFBIA,  PRNNSTLVANIA. 

Academy  of  Natural  Sciences 

American  Philosophical  Society... 
Fraukliu  Institute 

C.O( 
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Paekagei  reixived  from  partiet  t»  AmeriotL,  «£c. — Contiutied. 


PHILADELPHIA,  PA. — CoQtillDed. 

Oirard  College 

Historical  Society  of  Pcnnsylranis. 

Pennaylvauia  Hoaseof  Befage 

PenDsylvania  luatituteforD^f  and 

Society  for  Alloviation  of  Aliseries 

in  Public  Prisone 

Wagner  Free  lostitnteof  Science. 

Dr.  Ibboc  Lea 

Dr.  Q.  H.  Horn 

F.  Peale 

PH<EN1XVILLE,  PENNSTLVANIA. 

CSLWheatley 

POBTIAND,  MAINE. 

Hfttaral  History  Society 

PMNCETON,  NBW  JERSEy. 

Ezra  Stockton 

PROVIDENCE,  RHODK  ISLAKD. 
Dr.  E.  M.Snow 

SALEM,  M ASSACnVSETTS. 

Essex  Institute. 

Peabody  Academy  of  Soieura 

Dr.  A.  8.  Packard 

F.W.Patnam 

ST.  PAUL,  MINNESOTA. 

HiDDOsota  Historical  Society 

SOUTH  HAHOVBB,  IKDIAKA. 

F.H.Bradley 


H 


SPUNaFIELD,  UXIXOIS. 

Professor  A.  H.  WorUien 

WASHINOTON,  D.  C. 

Bureau  of  Navigation 

Bureau  of  Statistics 

Colnmliia  IiiHtitute  for  Deaf  and 

Dumb 

Medical  Department  United  States 

Nautical  Almanac  Office 

Treasurv  Department 

United  States  Coast  Survey. . . 
United  States  Agricultural  Depart- 

United  States NaTal  Observatory.. 

United  States  Patent  Office 

WiUiamH.Dall 

Dr.  F.  V.  Hayden 

General  J.  A.  Garfield . 

T.  Pasche 

B.P.Poare 


VILHINOTON,    DELAWAHE. 


UNKNOWN. 

F.  N.  HsBselquint 

A.ZenoSliindler 

G.  M.  LeTette 

UnbaoWD 

Total 6,481 
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Packages  received  by  the  Smithgonian  Institution  from  Hurope,  1 
for  distribution  in  America. 


Albany  Institute 

Dudley  Observatory. 

New  York  State  Asrlciiltnral  Society 

New  York  State  Library 

New  York  Statd  Medical  Society.... 

Now  York  State  University 

State  CabiDet  of  Natural  History.. . 
Governor  of  the  State  of  New  York . 

Hon.  Francis  0.  Barluw..., 

Professor  James  Hall 

Dr.  Woolworth 

AMHEBrr,  I 

A  mhcret  College 

Professor  C,  U.  Sliepard. 

ASTNAPOUa, 

St.  John's  College 

St»te  Library 

United  States  Naval  Academy. 

Observatory 

UnivetEity  of  Michigan 
Major  T,  D.  Brooks .... 
Professor  A.  WlDcboll.. 

Lawrence  University 

AUSTIN,  TKXAS. 

statu  Library 

TezuB  Institntion  fur  Deaf  and  Dumb 


Maryland  Historical  Society 

Peabodj  iDBtitnte 

8,  C.  Chow 

B«Y.  Edwin  Dolrytuple 

Dr.  E.  Foreman 

Martin  Lewis  .  - 

N.  11.  Morrison 

Dr.P.  R.  Uhler 

Di^  A.C.  HamUn 

BATON   ROCQB,  LOUISIANA. 

Louisiana  Institntion  for  Deaf  and 


BLOOMINGTOM,  ILLINOIS. 
Illiuois  Natural  History  Society . . . 

BOSTON,  MAS8ACHUSBTTB. 

American  Academy  of  Arts  and  Sci- 

Amcrlcan  Christian  Examiner 

American  Statistical  Association  .. 
American  Unitarian  Associatiou. .. 

AtbeuBinni 

Board  of  Stat«CharitieB 

Boston  Cbriatian  Begister 

Boston  Society  of  Natural  History. 
Massachusetts  Historical  Society  .. 
Now  England  Historico-Genealogi- 

cal  Society 

North  Amerieon  Eeviow 

Prison  Discipline  Society 

Public  Library  —  1 

State  Library 

Hev.  W.E.Alger 

N.Apollonio 

Rev.  Caleb  D.  Bradlee 

Dr.  T.  M.  Brewer 

Mellen  Chamberlain 

I:>rofes8or  D.  Cheevcr 

Samuel  G.  Drake 

Rev.  Dr.  Garnett 

W.  Lloyd  Garrison 

Dr.  S.  G.  Howo 

Gardiner  G.  Hubbard 

Alphcus  Hyatt , 

Francis  Parkman 

Captain  P.  W.  PenhaUow 

Wendell  PhilliiM 

j!l.P.  Kockweli 

Professor  W.  B.  Eogere 

S.  H.  Scudder 

J.  A.  Swan 

Walker,  Fuller  &  Co 

Dr.  T.H.Webb 

Henry  C.  WriRht 

nnoOKUNE,  IiUSSACKOSETTS. 

Colonel  T.  Aspinwall 

Professor  T.  Lyman 


1     Long  Island  Hislarical  Society.... 
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IV  TORK — Continued. 


Dr.  A.  BartbelmeB . . 
Rev.  H.  W.  Becclier 
J.  Carson  Brevoort . 
Heury  C.  Mumiiy  .. 
Dr.  A.  H.  Smith  .... 

B«wdoiii  College 

Hialorical  Society  of  M&ine  . 

BVFPALO,  NBW  YORK. 

Buffalo  Historical  Society... 

BCW-INOTON,  IOWA. 

Mr.  EngtttroiD - 

C.  Wachmuth 

W.  G.  Binney 

BCBLISGTON,  VBBMONT. 

City  Clerk 

University  of  VormoDt 

CUOBBIDGE,  UASSACKUSETTS. 

American  Aisociition  for  Advajice- 

ment  of  Science 

AstronomicalJouTual 

Harvard  CollegB 

Herbarium  of  Ilarvard  College 

Museum  of  Comparativo  ZoSfugy.. . 

Observatory  of  Harvard  College 

Alexander  Agnxsiz 

I'rofesHor  L.  A'^assiz 

Profemtor  Asa  Gray '. 

Profi'SHor  J.  G.Anlbony 

Dr.  B.  A.  Gould 

Dr.  H.  Hagen 

II.  T.Parker 

Proft;«eor  B,  Peiroe 

J.Pen? 

Rov.T.  B.  Perry 

I>r.  J.  Maack 

Dr.  SteindaciiQer 

Frofi-8Bor  J.  D.  Wbituey 

Profceeor  J.  Wiolock 

Professor  J.  Wyman 

CiSTO.V,  NEW  YORK. 

St.  Lawrence  University , 

Dickinson  College... 
Bocict;  of  Literature 


CAVE  BPRINO,  GEORaiA. 

Georgia  Institation  for  Deaf  and 

CHAPEL  BILL,  TEXAS. 

Sonlfi  Univetsltj' 

CIIAKLEBTON,  SOUTH 

Charleston  Masenm  . . 

Elliott  Society  of  Natural  History. 

Society  Library 

South  Carolina  Historical  Society.. 
Dr.  John  £.  Holbrook 

CHim-BSTOWS,  KEW  HAMPSniRB, 
Dr.  S.  Webber 

COARLOTTRSVILLE,  VIRGLNLI. 

L'oiverBity  of  Virginia 

caiotoo,  uxiNots. 

Chicago  Academy  of  Sciences 

Chicago  College  of  Pharmacy 

Board  of  Trade 

Dearborn  Observatory 

Historical  Society  of  Chicago 

Insane  Asjlnm 

Medical  Times 

Andrew  BoIt«r 

S.  A.  Briggs 

M.  Dela  Fonrtrie 

T,  H.  Safford 

Charles  Sonnea...; 

Dr.  W.  Stimpeon 

CINCINNATI,  OHIO. 

American  Freemason 

American  Medical  College 

Astronomical  Observatory 

Historical  and  Philosophical  Society 
Mercantile  Library  Association  ■- 

City  Clerk 

Dr.  Clovelamd  Abbe 

J.  G.  Anthony 

Daniel  Vaughan 

CLINTON,  NEW  YORK. 


COALBDROB,  1 
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COLCMBU,  MIB60DIU. 

Q«oIogieal  Snrrey  of  Misaoari 

UniTCjeltj  of  Missouri 

Dr.  G,  C.  Bnidlow 

COLUMBU,  SOUTH  CABOLINA. 

South  CaroliDS  College  .....' 

State  IJbnuj 

COUJttBVe,  OHIO. 

Institotion  for  Deaf  and  Domh 

Ohio  State  Board  of  AgricnltuTe--- 

CONCOBD,  MEW  HAMPSHIRE. 

New  Hampshire  Historical  Society. 
State  Lunatic  Asylum 

COUNCIL  BLUFFS,  IOWA. 

Iowa  Institotion  for  Deaf  and  Dumb 

DiXVUJX,  KENTUCKY. 

EentDcky  Institaiion  for  Deaf  and 

DECORAH,  IOWA. 

Norwegian  Lntber  College 

DELAWARE,  OHIO. 

Ohio  Wealeyan  Univeisity 

DBLAVAH,  WISCONSIK. 
Wisconsin  Institotion  for  Deaf  and 

DE8  MOIMES,  IOWA. 

Qfiological  survey  of  Iowa 

Governor  of  the  State  of  Iowa 

8tat«  Library 

DBTnorr,  uicnioAN. 

HichigHn  State  Agricnltural  Society 

D0BCBE8TER,  UASSACHUSETTS. 

Dr.  Edward  Jarvia 

DURHAM  CENTRE,  CONNECTICUT. 

Eev.  W.FowloT 


EAST  OBEENWICH,  MEW  YOR 

Lsa  Fitch 

KASTON,  PENNSYLVANIA, 


Norihwestem  University 

FASUBAULT,  WKMESOTA. 


FALL  RIVER, 

HABSACHVsnrs. 

MichiRan  Asy 

Dm  for  Deaf  and 

«<>«"<-»■»»- 

FRANKFORT,  KENTUCKY. 

Geological  Sorvey  of  Eentnclty . . 

FREDERICK,  MARYLAND. 


NEW  BRUXSWICK. 


FULTON,  MISSOURI. 

[iri  Aaylnm  for   Deaf    and 


,   OALESDURO,  ILLINOIS. 

Lombard  Univereity 

OALEBVILLE,  WISCONSIN. 

Oalesville  University 

OAMDIBR,  OHIO. 
Eenyon  College 
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Piofeasot  H.  L.  Smith 

Georgetown  College 

anjiHD  BAPiDe,  wcBiOAK. 
£.0.  Currier 

OKSEXCASmX,  INDIANA. 
iBtUsna  Aebnry  UniTenity 

HALIFAX,  NOTA  aCOTU. 

Nova  Scotiaa  InBtitaht  of  Natural 

ScieDceB 

Pmfesaor  Cieorge  LawBoa 

HAjni.TON,  NEW  TORK. 


Hampden  Sydney  College 

HANOVER,  NEW  HAMFStOtlB. 

Dartmouth  College 

HAVANA,  CDBA. 

Professor  F,  Poey 

RARIUSBURO,  PENNSYLVANIA. 

Medical  Society  of  the  Stateof  PeiiD- 
State  Library 

HARTFOltD,  CONNECnCUT. 

American  Asylam    for    Deaf   and 

Rist<irical  Society  of  CoDOecticat. 

Insane  Asy  htm 

Yoang  Men's  Institute 

Trinity  Col  Lege 

HUI>eON,  OBtO. 

Western  Eeserve  College 

INDIANAPOLIS,  INDIANA. 

Indiana  Hietorical  Society 


Indiana  Institute  for  Blind 

Indiana  Institution  for  Deaf  and 

Dr.  W.  W.  ButteiiSeld 


□fUANSVILLE,  WISCONSIN. 

Wisconsin  Scandinayian  Society.. 
IOWA  crrv,  iowa. 


Grand  Lodse 

Iowa  SUte  University . 
Professor  G.  Hinrichs  -  ■ 
Dr.  C.  A.  White 


Cornell  College 

Dr.  Weeley  Nowcomh 

Professor  Goldwiu  Smith 


JACKBONVTLLB,  ILLINOIS. 


Illinois  Institute  for  Blind 

niiDois  Institatian  for  Deaf  and 


-,  UESOUBL 

Historical  and  Philosophical  Society 


EINOSTON,  CANADA. 


KNOZVILLB,  TENNESSEE. 

Tennessee  School  for  Deaf  and 


Cuifiberland  University 

LEWISBUBO,  PENNSYLVANIA. 

University 
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LEXINQTON,  VIRQINU. 

M.  F.Maur? 

Lrm-K  ROCK,  AitKAKSts. 

Arkansoa  InBtitutioii  for  Deaf  and 

State  Library 

State  Univoisity 

LOUISVILLE,  KENTUCKY. 

City  Clerk 

Grand  Lodge 

UDirereily  of  Louisville 

HUtoricaf  Society  of  Kentucky 

LYNN, 


\riSCON8Q<. 


Emif^nten 

Hiatorical  Society  of  Wisconaia 

State  Library 

WiacoDHiD  State  Agricultural  Society 

Dr.  P.  A.Cbudboame 

Mr.  Hill 


MIDDLfTOWK,  COSUECTICUT. 

Wesleyan  University .. 

llnLLEDGEVILLE,  QEOBOIA. 


Increase  A.  Laphatn 

MONTGOMEItV,  ALASAUA. 


MONTFBLIEB,  VERMONT. 

Historical  and  Antiquarian  Society 

of  Vermont 

State  Libran" 

Dr.  Albert  Hager 

MONTREAL,  CANADA. 

Geolosical  Sntvey  of  Canada 

McGiflCollpgo 

Montreal  Historical  Society 


HONTitEAL,  CANADA— Continued- 


Natural  Hiatoiy  Society  . . 

Obsprvatory 

E.  Billings 

Professor  P.  P.  Carpenter . 
Professor  J.  W.  Da«Bon . . . 
Professor  J.  Stwrry  Hunt.. 
Sir  William  Logon 


NASHVILLB, 

State  Library 


KATCHSZ,  MISetSSIFPl. 

William  p.  HiUer 

NEENAH,  ^SCONSIK. 

Scaudin avian  Library  Association. 

NEWARK,  NXW  JERSET. 

Historical  Society  of  New  Jereey. . 

NEW  BEDFORD,  MASSACHUSETTS. 
William  Uathaway,Jr 


Geological  Survey  of  New  Jersey . . 
Professor  George  H.  Cooke . 

KEW   HAVEN,  CONNECTICUT. 

American  Jonmal  of  Science  and 
Arts 

America n  Oriental  Society... 

ConDccticut  Academy  of  Arts  and 
Sciences .■ 

New  Huvcn  Slnseum 

Yolo  College , ,.. 

Professor  W.  P.  Blake 

Hon.  C.  W.  Bradley 

Professor  W.  H.  Brewer 

Professor  O.  J.  Brush 

Professor  J.  D.Dana 

Professor  D.  C.  Eaton 

Professor  E.  tioom  is 

Professor  C.  S.  Lyman , 

Professor  C.  0.  Marsh 

Professor  H.  A.  Newton 

Dr.  Sherman , , 

Professor  B.  Silliman 

Professor  A.  C.  Twining 

Professor  A.  E.  Verrill 

Professor  W.  D,  Whitney 

Professor  T.  D.  Woolsey 
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MEW  ORLKAKB,  UJDiaUNA. 

City  Clert 

(few  Orteans  Academy  of  Natural 

Scicncea 

University  of  Lnnisiana 

[>r.  Beonet  Dowler 

Dt.  J.O.Noyea 

SKVr  YORK,  NKW  TOBK, 

American  Bnruanof  Mines 

American  CliTistian  Commiiuiioii  . . . 

Americau  Ethoolofpcal  Society 

American   Oeogrophical   and  6ta- 

tisticol  Society 

American  Journal  of  Mining . 

American  Journal  of  Obatetrics 

American  Institute 

American  Microscopical  Society 

American  Museum  of  Natural  Hi»- 

Astor  Library 

Central  I'ark  Obaervatoi; 

Colambiit  Collie 

Cooper  I nstitnto 

Editor  noiniEopathic  San 

Editor  Medical  Gazette 

Herbarium  of  Columbia  College 

HiHiorical  Society 

Inatitation  for  Improved  Inatmction 

for  Deaf  and  Dumb 

Lycenm  of  Natural  Hietory 

Mercantile  Library  Ateociation 

Metropolitan  Board  of  Health 

If  exicau  consnl 

New  York  Academy  of  Medicine 

New  York  Cllli«tiau  Enquirer 

School  of  Miucs 

United  States  Sanitary  Commigaion. 

UDivecsity 

I)r.  F,  A.  P.Bomard 

Rev.  Dr.  BeUows 

T.Bland 

Dr.  W.  Bacck 

Alexander  W.  Bradford 

Dr.  C.  F.  Chandler 

Dr.  S.  Cutting 

Dr.  E.  H.  Davis 

Caplaiu  J.  M.  Dow 

Dr.  H.  DvapBr 

Rpv.  John  r.  Durliin 

Daniel  W.Fisk 

ProfcBMir  H.  FlUgel 

Henry  Oriunell 

Dr.  E.  Harris 

ProfesBor  W.-Ueihtmae  HAwkins 

E.  A.  Hopkins 

Protieasor  C.  A.  Joy . 

Dr.  J.  P.  Kimball 

CeorgeN.  Lawnnce 


KBW  YORK,  M.  T.— CoDtiuned. 


James  Lenox 

C.ljooeey,  Consul  General  of  Austria 

Dr.  B.  W.  McCrady 

Dr.J.  8.  Newberry 

Dr.  J.  C.  Nott 

BaroD  K.  Osten-Sacken , 

Messrs.  Parker  &,  Douglas 

Brother  Panlian,MaDliattan  College 

ProfesHOr  Charles  Kau 

Hon.  S.  B.  Buggies 

E.  G,  Sqnier 

F.  e.  Stallknecht 

ProfMsor  John  Torrey 

Prosper  M.  Wetmore 

E.C.  Wines 


MOttTHAUPTOH,  auss. 
Clarke  Institution  for  Deaf  and 


NOTRB  D4HB,  INDtAKA. 
Bister  Angela  Gillespie -. 


TKRRtrOBT. 


OTTAWA,  CAKAKA. 
Legislative  Library  of  Canada. 

OXFORD,  OHIO. 
Miami  University 

OXFORD,    BnS§IB6IFPI. 

University  of  Minisaippi  -.--.. 
E.W.Hiigard 

PEORIA,  lUJNOIS. 

Dr.  F.  Breudel 

PHCjkDELFHIA, 
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PHILASBLPHU,  PA. — Continaed. 

American  Entomological  Socletjr... 

American  Jonmal  of  Hedlcal  Bci- 

Americiui  Fharmacentiokl  Associa- 

American  PhiloKophicftl  Society 

Bo&rd  of  Controllers  of  Pnblic  Schoola 

CeDtral  High  School 

lYanklin  InBtitnte 

Girard  College 

Historical  Society  of  Pennsylvania ■ 

House  of  Refuge 

Libraiy  Company 

Hagnetio  and  Meteorological  Ob- 
servatory   ■- 

North  Amorican  Medico- Chinirgical 
Eeviow 

Nnmiamatic  and  Antiquarian  80- 

Obeervatory  of  Girard  ColIeEa 

Pennsylvania  Institute  for  Blind. .. 
Penusylvauia  Inetitote  for  Deaf  and 

Wagner  Free  Institnte  of  Science.. 

James  Barclay 

Eev.  £.  R.  Beadle 

Professor  H.  Bigolow 

Lorin  Blodget 

•r.  D.  D.  Brinton 

H.  C.  Carey 

J.  Casain 

G.W.  Childs 

Dr.  B,  H.Coatea 

T.A.  Conrad 

ProfeasorE.  D.  Cope 

Professor  E.  T.  CreSBon 

Dr.  Isaac  Hays 

Dr.  G.  H.  Horn 

8.  P.  James 

Dr.IsaacLea..« 

Dr.  J.  L,  LeConte 

Frofesfor  J.  Leidy 

Frofeaaor  J.  P.  Lesley 

Dr,  J.  A.  Meigs 

J,  G.  Morris 

J.  Eedfield 

Dr.  J.  H.  M.  Packard 

W.  Sfaarswood 

George  W.  TrjoD,  Jr 

Professor  W.  Wagner 

Dr.  E.  Ward 

FH(EN1XVILL1C,  PENM8YLTAMU. 

Charles  M.  Wbeatley 

PORTLAND,  UAIKE. 

City  Begistrar 

Portland  Society  of  Natural  His- 


PODQHSZKPSIE,  NEW  YOBK. 

Tasaar  College 

FBINCETOM,  NXW  JEBSET. 

College  of  New  Jersey 

Albert  D.  Brown 

Professor  A.  Gnyot 

PBOTtDBNCB,  BHODB  ISLAND. 

Brown  Univerai^.. 

Registrar  Genenu  of  Bhode  Isluid. 
Rhode  Island  Historical  Society.. 

John  R.  Bartlett 

John  Carter  Brown 

Professor  Alexis  Caswell 

Romeo  Elton 

Dr.  Edwin  M.  Snow 

4DEBEC,  CAKASA. 

Laval  University 

Literary  and  Historical  Society  . . 
Observatory 

RALEIGH,  NORTH  CIABOUNA. 

North  Carolina  Institution  for  Deaf 

and  Dnmb 

State  Library 

'RICHMOND,  VIRaQnA. 

Historical  Society  of  Virginia. . 

State  Library 

T.H.  Wynne 

BOCHBBTEB,  mw  YORX. 

University 

SACRAMENTO,   CALIFORNIA. 


ST.  ANTHONT,  MINNEaOTA. 

Univeisity  of  Minnesota , 

ST.  LODIfi,  MISSOURI. 

Denlscbes  Inetitnt  zor  Befoidemng 

der  Wissenchaften 

Catholic  Institntion  fbr  Deaf  and 

CityClerk"".'.!^"*.!'!'*.'.!.".!!" 
Medical  and  Sorgical  Journal  - .. 
St  Louis  Academy  of  Sciences.. 
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ST.  LODia,  MO.— Contiiined. 

Uaivenjtf 

Enut  TonADgelrodt 

Dr.  O.  BonoiKArton 

ProfewoT  William  ChaaveDet 

Dr.  O.  EDgelmann 

a.  F.OnJey.: 

llanrioe  Bchoster 

ffT.  JOHN,  NEW  BRtJHfiWICK. 


ST.  PAUL,  MINNE80TA.. 


BT.  TBOtLLS,  WEST  INDIES. 

ProfMBor  Krebs 

SALEM,   MAdSACHUSETTS. 


Essex  iDBtilate 

Peabodv  Academy  of  Science  . , 

Dr.  A.  S.  Packard 

Profeesor  P.  W.  PntDom 

E.  Horae 


SAN  PEANCISCO,  CALIFORNU. 
California  Academy  of  Natnral  8ci- 


California  lustituliou  for  Ue&f  and 

James  Behrens 

H.  G.  Bloomer 

Henry  Bolander 

R.  E.  C.  Stearns , 


8AVAKNAH,  OEOBOIA. 

Historical  Society  of  Oeurgia  .. 


J),  ILUNOIS. 

Editorof  Hasonio  Trowel 

Frofmor  H.  A.  Worthen 

STAUNTON,   VmGINIA. 


SWAMTON,  CAKAIU. 

Dr.  Perry 

TALLADEQA,   AIABAUA. 

Alabama  Institution  for  Deaf  and 
TOBOMTO,  CANADA. 

Canadian  iDttitate .   . 

Literary  and  Historical  Society  - . . 
Magnetic  Obeervatory... 
Trinity  College  Library.. 
University  ot  Canada  .  -  - 

TUSCALOOSA,  J 

UniToisitj 

University  of  Urbaua 

UTICA,  NEW  TOBE. 

American  Jonraal  of  iDsanity-  - 
Colonel  E.  Jenelt---- 

TAKDALIA,  nUHOIS. 


WASHINGTON,  D.  O. 

American  Annals  of  the  Deaf  and 

American  Nantical  Almanac  . . 

Bureau  of  Navifcat  ion 

Burena  of  Statistics 

CensuB  Bureau 

Department  of  AEricultare  ... 
Department  of  Education  — 

Engineer  Department 

General  Land  Office 

Hospital  for  Insane 

Howard  University 

Hydrographio  Office 

Interior  Dapartment 


Mexican  miuistei 

National  Academy  of  Science 

National  Deaf-mute  College 

Navy  Department 

President  of  the  United  States.. 
Quartermaster  Geueral'H  Offlce.. 

Ordnance  Bureau 

Secretary  of  the  Suvj 

C.ii 
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Snrvey  of  Norib  Americnn  Lakes. .. 

United  States  Bouoilaty  Commis- 

LienteDant  Colonel  WilliamsoD  . . . 

United  Stiitea  CoMt  Survoj 

United  States  Nnval  ObservaKiry. . . 

United  States  Patent  Office 

■WaBhington  Public  Schools 

WATERVOLK,  HAIMB. 

WEST  POEJT,  NBW  YORK. 

Ueited  States  Military  Academy  .. 
wnxiAMSBUBO,  vuiGDiri. 

Eastern  State  Lunatic  Aflylum.... 

WILMINGTOH,  DRLAWARB. 

WINDSOR,  KOTA  SCOTIA. 

WIKNEDAOO,  ILLINOIS. 

WORCEarER,  MASBACHUSETTS. 

American  Antiquarian  Bociety.... 
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Slanbridirp,  Qnfbeo 

Adtdla  C^UciEt,  Woirvllle,  II.  8 

Clifton.  OuUriQ 

Bt  JotB,  New  Brnmtrick 

Winnipeg,  Maoltol* 


I{lggiiw.Prar.D.F... 


Mimiock.G '.'.'. 

Slewut,  Janw*.... 


Cnrtar  8l£iulSUIlaii,SLQflocge'i 


Wiadcir,  Ten  Cm. . . 


CarlowrlllB.  QsUm  Co 

Belma,  DiUu  Co 

IIamu.IiileCa 

Coalom,  SmDtiTCo 

New  ElTtoB,  JeSbnonCo 

lIobtle.llobileCa 

~     '  nacbooLHaleCo. 


prinnSc 

BT,  BltldH 


mnenl  Sprlnn,  Eempatei 
TaTetUrtfle.  WuhiDBtan  I 
Hdm^PtaiUlixCo 


Chiw,  BatU  Co . . 

'WBtMDvllle,  SaoU  Cnu  Co 
Clarton.  Contra  CosU  Co. .. 


VcHb  Orsamrieb.  Fi^iileUCa . 
Soalblncton.  Hartford  O 
Uiddletomi,  HIddleHi 


Colabroik,  f.ltcbBeId  Co .. 


Jcnnin^  S.  K.,  U.  D . 
Jenntogs.  S.  K.,  U.  D  . 
8hleldj,UiMB.B.... 
Taylor.  L.B 


Make,  J.  W 

Ctu>Beld,C.A.,U.D.. 

Cheney,  W.F..M.D... 
CDIDp(on,A.J..M.U.. 

UoClung,  C.  1. 

Naval  HosplUl 

PnWfer.UsryB- 

SlmnHmmPToCJ.C.... 
Thornton,  Dr.  W.W.. 


B;ara,W.'W.ft  8.T.  Soprii 


Aloott,WilllaniP.... 

Andrewa^L 

Johnaton,  John  --..... 
Roobwell.  Charlotte  . 

Boe,Kev.S.W 

W.Q 


nimippa,Un.V.It.. 


Adui»,B,w... 
Atwood,Q.W.. 
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IhotUoaqnilo 


JukBoii  Tills,  Davd  Co 
Oeal*  MorionCo. . „ . . . 

Tw^oini     .  .      . 

InlBt,  Voluiia  Co. 

Onose  Grove.  UuiHtee  Co 

Manalrc,  MannUoCo 

FurtOnnio,  VuluaiaCo 

BlMxnyno.  DsUs  Co 

CbntlaUoacbee  An«uI.GB(lnlcD 

Co. 
PllMkk,  PaOum  Co 


St.  Mut'«,  Cimdra  Co ... . 
Meu  Qulimui.  BnwksCo . 

Allanta.  FdIUu  Co 

CdlDinlina,  Mnacoiw  Co. . . 
SI.  Ubtv's.  Cnradeu  Co  ... . 

BernP.CBindftiCo 

Pcnflcl<l.Gr«jnoCa 


PloauDl  Riiler,  BDma  ( 
SuKlKkh.DoKalbCo... 

Elmira.  SUrk  Co 

AndBlnalB.  Rwk  Idaud  ( 

P«(rJ».  PeoriB  Co 

BpHngMlil,  Suinmoo  Ct 

Cnlcwo,  Cook  Co 

Allo^LooCo 

LoulmlllB.Clayt^j 


Fuu.  Chtiatliui  Co 

Vbiit  Honth  Pau,  OnloD  Co. . . 

Cbuleatoli.  ColeiCo 

WmMbiwICT.SooUCo 

WBp«IU,DuWlltCD 


1:7.  Allan 


Unrmgo,  MctiflDiyCo.. 
^ftlorroo,  Monroe  Co ... . 

ChtcMo,Co<.kCo 

Galveburg.  Euoi  Co  .... 

EviuaioD.  Cook  Co 

Angoirt*,  Huoook  Co. . . 
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AnHerson,  Ben}. — Meteorological  observations  taken  during  a  journey 
of  exploration  to  tho  interior,  irom  Monrovia,  Liberia,  during  the  year 
186S. 

Barnes,  Dr.  G.  W. — Summary  of  meteorological  observations  at  Grass 
Valley,  California,  during  tlio  months  of  June,  July,  August,  Septem- 
ber, and  October,  1S70. 

Barrceta,  San  Louis  Potosi,  Mexico. — Thermometrical  carves  (centi- 
grade) during  tbe  first  half  of  April,  1870. 

Boiton,  Rev.  A.  A. — Meteorological  register  kept  at  Kanea,  Crete,  by 
£ev.  Mr.  Benton,  missionary  of  the  Protestant  Episcopal  Board,  during 
the  years  1843  and  1844,  (part-) 

Bercitdl,  Dr.  II. — Newspaper  cuttings  on  the  climate  of  Belize,  British 
Honduras. 

Board  of  Commissioners,  Central  Bark,  Neu^  York. — Thirteenth  annual 
.  report,  contains  general  meteorological  observations  for  18C9,  and  de- 
scription of  observatory, 

Boardman,  0.  A. — Notes  on  the  storm  of  October  4th  and  5tb,  18G9, 
at  Milltown,  Maine. 

Jtoerner,  C.  6. — Paths  of  meteors  observed  during  the  aaroral  dis- 
play of  October  24, 1870. 

Sruhns,  Dr.  C. — Meteorologiscbe  Beobachtungen,  angestellt  aof  der 
LeipzigerCniversitats-StemwarteimJahrelSCS.    18vo,30pages,l  Table. 

Bullock,  T. — Summary  of  temperature  observations  at  Coalville,  Utah, 
for  the  year  18C9. 

Carpenter,  P.  P.,  Montreal,  Canada. — Account  of  aurora  observed 
daring  September,  1870,  at  Montreal,  by  Tbomaa  McGinn,  (newspaper 
sUp.) 

Cazalis,  Dr.  F. — "  Le  measager  agricole,"  MontpelUer,  France,  Decem- 
ber, 1867,  containing  meteorological  observations  made  at  Montpeltier, 
Departemcnt  de  Horanlt. 

Cockbum,  n. — Notes  on  British  Honduras,  (containing  meteorologies 
records  for  Belize,  rain-fall  flrom  1862  to  1868  inclusive.) 

Crocker,  Allen,  Burlington,  Kansas. — Diagram  and  description  of  re- 
markable halo  seen  February  5, 1870. 

Curtis,  A. — Meteorological  summary  for  1869  at  Ashland,  Schuylkill 
County,  Pennsylvania. 

Daguin,  M. — B^snm4  des  observations  meteorologiqnes  faites  &  I'ob- 
eervatoire  de  Toulouse  pendant  I'ann^e  1867-'68,  par  M.  Daguin.  8vo, 
11  pages;  18C8-'09,  8vo,  4  pages. 

Daniels,  Wm. — Record  of  weather  daring  tbe  month  of  July,  1870,  at 
Peru,  Miami  Oonnty,  Indiana. 

Deem,  D. — Diagram  of  thermometrical  and  barometrical  carves,  and 
snow  and  rain-fall,  for  February,  1869,  at  Knightstown,  Indiana.  The 
same  for  November,  1869,  at  Mount  Hope,  Indiana. 
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Jfodd,  Professor  0.  M. — B«cord  of  aDemometer  (Bobinsoa's)  at  tlie 
bidiana  State  University,  doring  Kovembei,  1869. 

IhtdUy,  T. — Accotmt  of  baio  seen  at  Decatnr,  niiaois,  February  6, 
1870. 

Ewiitg,  0.  6, — ^Meteorological  obseiratioDB  at  San  Francisco,  Cali- 
fornia, during  part  of  the  year  1870.  (yewspaper  slips  from  Daily  Alta 
California.) 

Foster,  Captain  B.  W. — ^Not«8  made  on  a  passage  throagb  the  Straits 
of  Magellan,  in  the  fiteamship  City  of  Pittsbnrgh,  in  the  year  1852. 

Foster,  Capt.  R.  W.,  New  Orleans. — Journal  of  tlie  voyage  of  the  steam- 
ship Alabama  b'om  Kew  Orleans  to  Vera  Cruz  in  December,  1850. 

French,  J.  B.,  Agent. — Rain  and  snow  fall  record  kept  by  the  W.  L. 
0.  &  W.  ManuffliCtoring  Company  at  Lacouia,  Bristol,  and  other  places 
in  Kew  Hampshire,  during  1870. 

Qesellschaft  Isis,  Meissen. — Zusammenstellong  der  Monats-  und  Jahres- 
mittel  ans  den  zu  Meissen  im  Jahre  18C0. 

Government  of  Victoria,  Australia. — Discossiou  of  the  meteorological 
and  magnetical  observations  made  at  the  Flagstaff  Observatory,  Mel- 
bourne, during  the  years  1858-'63,  by  Geo.  Kenmayer,  Ph.  D.  Mann- 
heim, 1867.    4to,  202  pagoa. 

Green,  R.  A. — Record  of  weather  at  Atco,  Kew  Jersey,  dnring  1870. 

Record  of  thermometer  at  At«o,  Kew  Jersey,  during  Kovember  afid 
December,  1860. 

Baidinger,  W.  Bitter  von. — TJeber  das  Eegenbogen-Phanomen  am  28. 
Jnli,  1861.    8vo,  6  pages. 

On  the  phenomena  of  light,  heat,  and  sonnd  accompanying  the  ta.U 
of  meteorites.  By  W.  Ritter  von  Haidinger.  {From  Proc.  E.  8., 
Ko.  107, 1868.)    8vo,  6  pages. 

Eowland,  L.,  United  States  Consul. — Meteorological  observations  for 
the  month  of  May,  1870,  at  the  University  of  Valencia.    (Printed  shp.) 

James,  I.  IT.— Summary  of  observations  at  Marengo,  Illinois,  during 
1870. 

Jelinek,  Dr.  C. — Ueber  denjahrlichen  Gangder  Temperatur  zu  Klagen- 
furt,  Triest,  and  Arvavalalja     Von  Dr.  C.  Jelinek.    8vo,  39  pages. 

Ueber  die  tiigUcbe  nnd  jahrliche  Feriode  der  relativen  Fenchtigkeit 
in  Wien.    Von  Hans  Wittek.    8vo,  13  pages,  2  Tables. 

Ueber  die  jahrliche  Vertheilung  der  Gewittertage,  nach  den  Beobach- 
tongen  an  den  meteorologischen  Stationen  in  Oesterreich  and  Ungam. 
Von  Dr.  0.  Jelinek.    8vo,  9  pages.    - 

Jewell,  J.  Grey,  M.  D.,  United  States  Consul  jSinjroporc.— Meteorological 
observations  at  Singapore,  British  East  Indies,  during  the  months  of 
May,  Jane,  July,  August,  September,  October,  Kovember,  and  Decem- 
ber, 1869.    By  H.  Q.  Randell,  colonial  surgeon. 

K.  K.  Centralamtalt  fur  Meteorologie  und  Erdmagnetismus. — Beobacb- 
tongen  an  der  K.  K.  Oentralanatalt  fiir  Meteorologie  und  Erdmagnetis- 


.y  Google 


UETBOBOLOGICAL  HATESIAL.  77 

K.  K.  Stemwarte  in  Srdkau. — Mittlere  Temperatur  za  Krakan,  nach 
M-jiihrigen  BeobachtaDgen,  1826-1865.  Voq  Dr.  F.  Karlinski.  4to,  14 
pagps,  1  diagram. 

K.  K.  Stemwarte,  Prag. — MagDetiscbo  nud  meteorologiBch^  Beobacb- 
tangeD  auf  dcr  K.  K.  Stemwarte  zu  Prag,  im  Jahre  1869.  4to,  170 
pages. 

Knapp,  Geo.  C. — Meteorological  register  fivm  Janaary  to  April,  1S69, 
at  Billis,  Asia. 

'   Koninklijk  Xederlandgck  Meteorologi^ck  Tnttituut. — Nederlandscb  mete- 
OTDlogiscb  Jaarboek  voor  1869.    Oblong  4to,  262  pages. 

Lander,  Sam%  Prmdent  Davenport  Female  College. — Meteorological 
observatious  taken  at  tbe  Davenport  Female  College,  Lenoir,  Kortb 
Carolina. 

Latham,  Dr.  H.  L. — Notes  on  tbe  climate  of  Lammie  Plains,  Wyo- 
ming Territory. 

Le  Me»sager  Agricole.  Jtecue  des  agaociaiiona  et  dea  ttUirSta  agricoles  du 
midi.  Pidtlidaous  la  direction  de  M.  le  Dr.  F,  Caaalia. — Contains  monthly 
meteorological  tables  made  at  L'£cole  Kormale  de  Montpellier,  departe* 
meat  de  Heranlt,  France. 

Loomis,  Professor  E. — Comparison  of  tbe  mean  daily  range  of  the 
magnetic  declinations  witb  tbe  nnmber  of  aororas  observed  each  year, 
mid  tbe  extent  of  tbe  black  spots  on  the  surface  of  tbe  son.  By  Elias 
Loomis,  Yale  College.    8vo,  19  pages. 

Macgregar,  0.  J.,  M.  A. — On  tbe  climatology  of  Stratford,  Ontario. 
8yo,  4  pages. 

Slagaetic  Observatory,  l^ronto. — Monthly  meteorological  registers, 
(printed.) 

Mapes,  H.  S. — Monthly  mannscript  notes  on  tbe  weather  at  Osbtemo, 
Kalamazoo,  and  other  points  in  Michigan. 

Merriam,  C.  L. — Meteorological  comparisons  from  records  kept  at 
Locust  Grove,  Leydeu,  Lewis  County,  New  Torfc. 

Meteorologiache  CentraUtnstalt,  Zurich. — Schweizeriacbe  meteorologl- 
setae  Beobacbtuogen. 

Meteorological  Institute  of  Norway. — ^Norske  meteorologisk  Aarbog, 

1868,  2den  Aargang.    Gbristianin,  1869.    Oblong  4to,  213  pages. 
Meteorological  Office,  London. — Report  of  the  meteorological  commit- 
tee of  the  -Royal  Society  for  tbe  year  ending  3l8t  December,  1869.    8vo, 
fiS  pages. 

Weather  reports  fivm  Joly  1,  18CS,  to  Jnne  30,  1870.  3  volnmes, 
folio;  6  parts  nnbonnd. 

Quarterly  weather  reiwrt  of  tbe  Meteorological  Office,  with  pressure 
and  temperatnre  tables,  for  tbe  year  1869.    Part  I,  Jaaaary  to  March, 

1869.  4to,  73  pages,  36  plates. 

Meteorological  Office,  .Calcutta, — Beport  of  the  meteorological  reporter 
to  the  government  of  BengaL  Meteorological  abstract  for  tbe  year 
1869.  By  H.  F.  Blandford,  meteorological  reporter.  Large  8vo,  108 
pages. 


78  METEOBOLOQICAL  MATERIAL. 

Meteorological  Society,  London, — ProceedincB. 

MUier,  Rev.  Jas.  N. — The  tme  direction  and  velocity  of  tlie  \riud  ob- 
served from  ships  while  sailing.     By  Kev.  J.  N.  Miller,    8vo,  18  pages. 

MotriB,  Professor  0.  W. — Diagram  of  temperature,  humidity,  and 
barometer,  at  Cooper  Union,  New  York,  during  the  month  of  June, 
1870.    Also  summary  of  meteorological  observations  for  1808. 

Moss,  0.  B. — ^^onthly  manuscript  summaries  of  meteorological  obser- 
■   rations  at  Belvidcre,  Illinois. 

Newspaper  slips  relating  to  the  meteorology  of  Northern  Illinois. 

Muller,  Dr.  R. — Detailed  descriptions  of  variooa  meteorological  phe- 
nomena observed  at  the  Theological  Seminary,  Cartbageua,  Ohio. 
(Appendices  to  regular  monthly  reports.) 

ISaturforschende  Oesellscha/t  in  Emden. — Das  Gesetz  der  Winde,  ab- 
geleitet  aus  dem  Auftreteu  derselben  iiiaer  Kordwest-Europa.  Von  Dr. 
JI.  A.  P.  Prestel.    Mit  einer  Karte.    4to,  26  pages. 

i'elson,  S.  A. — ^Newspaper  cuttings  in  reference  to  certain  storms  in 
Massachusetts  in  the  year  1S70. 

Xewton,  E,  S. — Kange  of  thermometer  at  Monnt  Carmel,  Covington 
County,  Mississippi,  Uititnde  31o  34',  longitude  90°  2^  15",  during  the 
months  of  January  and  February,  1870. 

Sorslce  Meteorologiske  Jn«Iifutef.-~Temp^rature  de  la  mer  entre 
I'Irlande,  I'Ecosse  et  la  Norvege,  par  H.  Mobn,  directeur  de  I'lnstitut 
M6t6orologique  de  Norvege.    Christiania,  1870.    8vo,  10  pages,  5  charts. 

Olservatoire  Imp^riaU,  Paris. — Atlas  m^t^orologiqno  de  TObserva- 
toire  Imp^nale,  ann^  18C7.    Large  4to. 

Observatorio  Maritui  de  San  Fernando. — Anales,  secciou  o  observai- 
ciones  mcteorolojicas,  1870.    4to,  33  pages. 

Observatoire  Meteorologique  Central  de  ifonfgourM.— Bulletins. 

Obaervatoire  RoyaXe  de  Bruxelles. — Annales  m^t^orologiqnes,  1869. 
4to,  96  pages. 

Paine,  Dr.  S.  M.,  ABtany,  Hew  York. — ^Newspaper  slips  giving  accounts 
of  meteorological  phenomena. 

Parcm,  Professor  T.  8. — Meteorological  observations  for  the  year 
18C9.    (Printed  slips;) 

Peelor,  D. — Records  kept  by  self-registering  barometer  at  Johnstown, 
Cambria  County,  Pennsylvania.  Also  various  notes  on  meteorological 
phenomena,  newspaper  slips,  &c. 

Pettersen,  F.— Record  of  weather  during  the  years  18CS,  1869,  and  1870, 
at  San  Antonio,  Texas. 

Plantamour,  Professor  E. — B^samS  m^t^rologique  de  I'ann^  1868, 
pour  Cr^n&ve  et  le  Grand  St.  Bernard.    G^n^ve,  1868.    8vo,  359  pages. 

Prestel,  Dr. — Der  Sturmwamer  und  Wetteranzeiger,  ein  nach  wisscn- 
sch^lichen  Qmndsatzen  ansgefUhrtes  und  durcb  Beobacbtungen  und 
Erfahrong  hewahrtes  Instrument  zn  Yorherbestimmnng  von  Sturm  and 
Wetter.    Von  Dr.  M.  A.  F.  Prestel.    8vo,  55  pages,  2  Tables. 

£.  Aocademia  deUe  Sdenae  di  Torino, — Bolletino  metaorologico  ed 
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astronomico  del  Begio  Osservatorio  dell'  University  di  Toriao.  Anno 
IV.    18C9.    Oblong  iio,  43  pages. 

RadeUffe  Obscrratory. — Besiilts  of  astronomical  and  nieteorological 
observations,  18C7.     Oxford,  1870.    8vo,  340  pages. 

Eiktdckeff,  M. — Marche  diurae  de  la  temperature  a  Barnaul  et  a 
Nertcliinsk;  par  M.  Rikatcbe£f.    4to,  23  pages. 

Eitett-Camac,  S. — The  state  of  tbe  weather  and  prospects  of  tbe  cot- 
ton crop  in  the  Central  Provinces  and  the  Beracs.  Keported  to  tbe 
secretary  of  tbe  Chamber  of  Commerce,  Bombay,  by  Harry  fiivett-Car- 
nac,  esq.,  cotton  commissioner.    Large  8vo,  15  pages.    August,  1870. 

Satckina,  J.  6. — Monthly  tables  of  meteorological  elements,  deduced 
trojn.  observations  taken  at  tbe  observatory',  Georgetown,  Deuierara, 
British  Guiana,  during  eleven  years,  commencing  January,  1846,  By 
Patrick  Sandeman,  observer.    Small  4to,  27u  pages. 

Sawj/er,  E.,  United  States  Consul. — Meteorological  observations  at 
Paramaribo  during  the  year  1869.    (Newspaper  slip.) 

Scotiigh  Meteorological  Society. — Journal  of  the  Scottish  Meteorological 
Society. 

Sktppard,  Smileg. — Monthly  manuscript  reports  of  tbe  Tceather  at 
Hennepin,  Illinois. 

Simmom,  A.  H. — Photograph  showing  effect  of  southwest  wind  in 
Jannary,  at  Walla- Walla,  Washington  Territory,  in  tbe  valley  of  the 
Upper  Columbia. 

Simonin,  J.  B. — Meteorologie  et  climat  du  department  de  la  Mnerthe, 
par  J.  B.  Simonin,  pire.    Nancy,  1862.    8vo,  33  pages. 

Stanley,  J.  II.  8. — Monthly  manuscript  reports  of  weather  at  Houston, 


Steaart,  Professor  W.  M. — Account  of  storm  at  Nashville,  Tennessee, 
1870. 

Strong,  A.  M. — Begister  of  meteorological  observations  at  Magnolia, 
Florida,  for  April,  1870. 

Weather  record  kept  at  St.  Augustine  and  Jacksonville,  Florida, 
during  the  months  of  December,  1S60,  and  Jannary,  February,  andMarch, 
1870,  by  A.  M.  Strong  and  Judge  Ellwood,  of  Iowa.  Barometer  record  at 
Magnolia  by  Mr.  Trott. 

Taylor,  Eorace. — Weatber-table  observations  taken  at  Canaodaigua, 
New  York,  during  the  year  1809. 

Trembley,  Dr.  J.  B. — Annual  meteorological  synopsis  for  1869,  at 
Toledo,  Ohio.    8vo,  18  pages. 

UniveraitH  di  Torino. — BoUetino  meteorologico  ed  astronomico  del 
Begio  Osservatorio  dell'  University  di  Torino.  Anno  lY.  1869.  Ob- 
long 4t4>,  85  pages.    Anno  III.    1868.    Oblong  4to,  20  pages. 

Universitdts-Stemtparie,  Leipsic, — Uebersicht  der  Besnltate  ans  den 
meteorologiscben  Beobachtungen,  angestellt  auf  den  konlglich-sachsi- 
Bchen  Stationen.    ito,  42  pages. 
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ITniverBity  of  Chile. — Observaciones  meteorolojicaa,  becbas  en  el  ob- 
seiratorio  meteorolojica  de  Santiago,  1  en  el  Faro  de  Valparaiso,  en 
el  aBo  de  1866.  For  Jos6  Vergara.  Svo,  63  pages.  1867.  Svo,  62 
pages.    1863.    Svo,  60  pages. 

Dntos  recajidos  sobre  el  terremoto  1  las  i^jitaciones  del  mar,  del 
13  de  Agosto  de  1863.  Comnnicacioa  de  D.  Ignacio  Domeyko  a  la 
&CQldad  de  ciencias  flsicas  i  matematicaa  en  sa  sesion  del  15  de  Nori- 
embre  del  mismo  aCo.     Santiago,  1369.     Large  Svo,  43  pages. 

Useful  KnmcUidge  Society,  Macclesfield. — Meteorological  observations 
taken  at  the  Uaefnl  Knowledge  Society  rooms,  Macclesfield,  England, 
(Printed  slips  from  1S60-'G9,  inclnsive.) 

Videnskabssclslcahet,  ChrUtiania. — Storm-Atlas,  ndglvet  meti  Bestand 
af  Videnskabsselskabet,  Cbristiania,  af  H.  Mohn.    Lai^  folio. 

Waster,  W.  PrentUa,  United  States  Constd  Cfeneral,  Frankfurt  am 
Main. — ^Kotes  on  earthquake  felt  in  Germany  during  the  months  of 
October  and  November,  1869.    (Throngh  the  Department  of  State.) 

Whitcamb,  Q. — Meteorological  report  for  1869,  by  Adam  Miller,  at 
East  Prairie,  Mississippi  Gonnty,  Missouri. 

Williams,  Rev.  R.  6. — Hourly  observations  of  barometer,  psychrome- 
ter,  and  thermometer,  together  with  observations  on  magnetic  variation. 
(In  addition  to  regular  monthly  observations  on  Smithsonian  blanks.) 

Wilson,  L. — Summary  of  meteorological  observations  at  Astoria, 
Oregon,  for  the  years  1806-'70.  Eain-fell  from  1856-'70,  indasive. 
Monthly  means. 

Wing,  Miss  M.  E. — Manuscript  notes  on  the  weather  and  meteorolog- 
ical phenomena  at  WcsfcChariotte,  Yermont. 

Wislizenm,  T>r.  A. — Meteorological  observations  at  St.  Louis,  Mis- 
souri, during  November  and  December,  1869;  together  with  the  records 
of  atmospheric  electricity,  &c.,  from  186I-'69,  inclusive. 

Zantedeschi,  Professor  F. — La  meteorologia  del  globo  studiata  a  diversi 
altitudini  da  terra.    8vo,  11  pages. 

Zentralnaia  FisichesJcaia  Obscrvatoria,  8t.  Petersburg. — ^Bepertorium  fiir 
Meteorologie,  herausgegeben  von  der  K.  Akademie  der  Wissenscbaftea; 
redigirt  von  Dr.  H.  Wild.    Band  I,  Heft  I.    4to,  242  pages,  5  plates. 

Yorschliige  betreffend  die  Beorganisatiou  des  meteorologischen  Beo- 
bachtungs-Systemes  in  Bussland.  Bericbt  elner  Oommissioo  dei  Aka- 
demie.   Svo,  24  pages. 
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REPORT  OF  THE  EXECUTIYE  COMMITTEE. 


The  Bxecntive  Committee  of  the  Board  of  Regents  respectfully  sub- 
mit the  following  statement  as  their  report  in  relation  to  the  funds  of 
the  iDstitntiou,  the  receipts  and  expeDditures  for  the  year  1870,  and  the 
estimateB  for  the  year  1871. 

Statement  of  the  fund  at  the  beginning  of  the  year  1871. 

The  amount  originally  received  as  the  bequest  of  James 
Smitbson,  of  England,  deposited  in  the  Treasury  of  the 
United  States,  in  accordance  with  act  of  Congress  of 
August  10, 1846. $515, 169  00 

The  residuary  legacy  of  Smithsou  received  in  1865,  depos- 
ited in  the  Treasury  of  the  United  States,  in  accordance 
with  the  act  of  Congress  of  February  8, 1867 26, 210  63 

Total  bequest  of  Smithsou 541, 379  63 

Amount  deposited  in  the  Treasury  of  the  United  Statps, 
as  authorized  by  act  of  Congress  of  February  8, 1807, 
derived  from  savings  of  income  and  increase  in  value 
of  investments 108,620  37 

Total  permanent  Smithsou  fund  in  the  Treasury  of  the 
United  States,  bearing  interest  at  6  per  cent.,  payable 
semi-annually  in  gold  650,000  00 

In  addition  to  the  above  there  lemains  of  the  extra  fund 
derived  from  savings,  &c.,  in  Virginia  State  registered 
6  per  cent,  bonds,  at  par  value,  $72,760,  now  valued  at.       48, 000  00 

Total  investments G98, 000  00 

Balance  on  hand  January,  1871,  of  uninvested  funds 21, 477  81 

Total  of  the  Smithson  fund,  January,  1871 719,477  81 

Receipts  for  1870. 

Interest  for  1870  on  $650, 000,  at  6  per  cent,  in  gold $39, 000  00 

Premium  on  $39, 000  gold,  at  llf  and  lOf  per  cent 4, 363  12 

Cash  &om  a  friend  of  science,  in  aid  of  publications 1, 200  00 

Sale  of  publications ". 360  52 

Sale  of  useless  materials 64  87 

Bepayment  of  expenses  of  esplorations 68  40 

Eepajmentof  freight  and  postage .  432  47 

Total  receipts  for  the  year 45,48938 
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Ilxpmditurea  for  1870. 

Bonding  and  fnmitiire $4,843  13 

General  expenses 14, 840  65 

Fablications  and  reaeaiches 15, 873  22 

Moseom  and  exclianges 9, 124  22 

Total  expenditures  for  the  year. 44, 981  22 

Balance 508  16 


Besides  this  balance  of  $508  16,  there  was  a  balance  of 
$20, 969  63  in  banb,  at  the  beginning  of  1870,  which 
makes  the  total  nniorestfid  and  available  balance  men- 
tioned in  the  general  statement  of. $21, 477  81 


In  addition  to  the  receipts  mentioned  above,  the  Institution  received 
&otn  and  accounted  to  the  Interior  Department  for  $5,024,  being  part 
of  the  $10, 000  appropriated  bj-  Congress  for  the  preservation  and  care 
during  the  year  ending  Jane  30, 1871,  of  the  specimens  collected  by 
various  exploring  expeditions.  This  sum  is  not  included  in  the  account 
of  expenditures. 

Statematt  in  detail  of  acpmditvres — 1870. 

BUiLDma. 

For  reconstraction  of  part:s  of  building $860  12 

For  general  repairs  of  building 3, 852  81 

For   furniture    and    fixtures,    cases,    carpets, 
stoves,  &c 130  20 

$4, 843  13 

OEKEBAI.  EXPENSES. 

For  meetings  of  the  Board  of  Regents $178  25 

For  lighting  the  building 355  42 

For  warming  the  building 1, 566  22 

For  postage 770  98 

For  stationery 829  19 

For  printing  blanks,  circulars,  receipts,  &c 389  13 

For  tools,  materials  for   cleaning   and  inci- 
dentals   478  16 

For  salaries  of  Secretary,  clerks,  and  assist- 
ants    10,273  30 

14,840  65 
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FCBLtCATIOHS  A2n>  BBSEAB0HE8. 

For  pablishing  Smithsonian  contribntions,  4to.  $6, 986  57 

For  publishiog  miscellaueooa  collections,  8to.  .  3, 005  37 

For  pnblisbing  Smithsonian  reports,  8vo 283  45 

For  meteorology,  salaries  of  cleric  uid  compu- 
ters, and  for  thermometers  and  rain-gaugea. .  3, 119  00 

For  apparataa  for  researches 249  70 

For  explorations,  natoral  history,  and  areh- 

teology 1, 414  13 

Lectures 756  00 

$15,873  22 

UUSEUU  AND  EXCHANGES. 

For  literary  and  scientific  exchanges,  throagh 
agencies  at  Leipsic,  London,  Paris,  Amster- 
dam, &c $4,105  62 

For  museum,  salary  of  assistant  secretary  and 
assistants  in  museum,  and  for  incidentals  in 
addition  to  the  appropriation  from  Congress.       5,  OOS  84 

For  purchase  of  books,  periodicals,  &c 249, 76 

9, 424  22 

Expenditures  during  1870  , 44,981  22 

Estimated  reoeipts/or  1871. 

From  interest  on  Smitbson  fund,  in  Treasury  of  the  Fnit«d 
States $39, 000  00 

Probable  premium  on  gold,  10  i>er  cent,  on  the  above 
$39,000 3, 900  00 

Sale  of  books,  &c 1. 000  00 

Total 43,900  00 

Estimated  appropriatuyns /or  1871. 

For  general  expenses $10, 000  00 

For  publications,  researches,  &e 20,000  00 

For  exchanges 5, 000  00 

Far  purchase  of  books  and  apparatus 2, 400  00 

For  museum,  (additional  to  congressional  appropriation)  . .  1, 500  00 

For  steam  heating-apparatus  fund 5,000  00 

Tot^ 43, 900  00 

Besides  the  above  estimated  receipts,  there  is  in  bank,  as  before 
stated  in  the  general  account,  the  sum  of  $21,477  81. 
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The  committee  have  esamiDed  six  hundred  and  twenty-one  receipted 
vouchers  for  payments  made  daring  the  four  quarters  of  the  year  1870. 
In  every  case  the  approval  of  the  Secretary  of  the  lastitution  is  given 
on  eacli  voucher,  and  the  certificate  of  an  authorized  agent  of  the  Insti- 
tution is  appended,  setting  forth  that  the  materials  and  property  and 
services  rendered  were  for  the  Institution,  and  to  be  applied  to  the  pur- 
poses stated  in  the  account. 

The  quarterly  accounts-current,  bank-book,  cbeck-book  and  ledger 
were  also  examined  aud  found  to  be  correct,  showing  a  cash  balance  in 
bank  on  January  1, 1871,  of  $21,477  81. 

All  of  wbicli  is  respectfully  submitted. 

PETEE  PAEKEE, 
JOHN  MACLEAN, 

Executtve  Committee. 

January  26, 1871. 
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THE    BOARD    OF    REGENTS 


SBMTHSONIAN  mSTITUTION. 


Washikgtow,  Mas  23, 1870. 

A  meeting  of  the  Board  of  Begents  wa^  held  this  eveniDg,  at  the  call 
of  the  Secretary.  Preaeat ;  Hon.  L.  P.  Poland,  Hon.  L.  Trumbull,  Hon. 
J.  A.  Garfield,  Hon.  S.  S.  Cox,  General  Delafleld,  Hon.  Peter  Parker, 
Rev.  Dr.  J.  Maclean,  and  Professor  Henry,  the  Secretary. 

In  the  absence  of  the  Chancellor,  Judge  Poland  vas  called  to  the 
chair. 

The  Secretary  presented  the  report  of  the  exjwnditnres  oa  account  of 
the  Government  collections  for  the  year  1869;  and,oa  motion  of  General 
Garfield,  it  was  resolved  that  the  Board  of  Regents  apply  to  Congress 
for  an  appropriation  of  $10,000  for  the  care  of  the  Government  collec- 
tions during  the  year  1870, 

Professor  Henry  stated  that  the  resolntion  of  the  board  adopted  at 
the  meeting  of  Febraar;  3, 1870,  authorizing  him  to  risit  Europe,  had 
been  entirely  unexpected  to  him,  as  he  bad  received  no  intimation  pre- 
vious to  its  being  offered  that  it  was  in  contemplation ;  that  he  had  con- 
cluded to  avail  himself  of  the  resolution,  and  that  he  was  making  prepa- 
rations for  bis  departure  on  the  1st  of  June ;  that  he  intended  to  make 
arrangements  for  the  operations  of  the  Institution  which  vere  to  be 
carried  on  during  his  absence ;  that  be  intended  to  settle  all  the  accounts 
which  wonld  be  due  at  the  time  of  his  departure  j  to  deposit  checks  for 
the  salaries  accruing  during  bis  absence,  to  be  paid  on  the  indorsement 
of  Professor  Baird ;  and  also  to  deposit  to  the  credit  of  that  ofScer  92,000, 
to  pay  transportation  and  incidental  expenses ;  that  he  had  been  much 
gratified  with  the  expressions  of  kind  feeling  which  had  been  called 
forth  by  the  anuonncement  of  bis  intended  visit  to  Europe,  and  the 
oflTers  which  he  had  received  &om  the  Cunard  and  Bremen  Unes  of 
steamers  of  a  free  passage  across  the  ocean. 

The  board  then  adjourned. 

Washington,  January  18, 1871. 
Id  accordance  with  a  resolution  of  the  Board  of  Begent«  of  the  Smith 
sonian  Institution,  fixing  the  time  of  the  beginning  of  their  annual  meet- 
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log  on  the  third  Wednesday  in  Janaary  of  each  year,  the  Board  met  this 
day  in  the  Kegents'  room. 

Ko  qnoram  being  present,  the  Board  a^jooroed  to  meetonTharsday, 
January  26. 


■Washington,  January  28, 1871. 

A  meeting  of  the  Board  of  Regents  was  held  at  7  p.  m.  in  the  Begeuts' 
room.  Present :  Hon.  H.  Hamlin,  Hod.  L.  P.  Poland,  Hon.  J.  A.  Gar- 
field, Hon.  M.  G.  Emery,  Hon.  P.  Parker,  Bev.  Dr.  J.  Maclean,  and  the 
Secretary,  Professor  Henry. 

In  the  absence  of  the  Chancellor,  Mr.  Hamlin  was  called  to  the  chair. 

The  minutes  of  the  last  meeting  vere  read  and  approved. 

The  Secretary  mentioned  his  visit  to  Europe,  and  stat«d  the  fact  that 
it  had  heen  highly  satisfactory  in  regard  to  the  foreign  correspondents 
of  the  Insiitntion  and  the  estimation  in  which  the  establishment  is  held 
in  the  Old  World. 

Whereupon,  on  motion  of  General  Garfield,  he  was  regnested  at  some 
ftitnre  meeting  to  give  a  detailed  account  of  his  tour,  particularly  in  its 
relation  to  the  operations  of  the  Institution. 

The  Secretary  gave  an  account  of  the  operations  of  the  Institution 
since  the  last  meeting  of  the  Board.  He  stated  that  in  accordance  with 
the  resolution  of  the  Board  adopted  at  the  meeting  of  February  3, 1870, 
he  had  effected  an  insurance  of  $10,000  on  the  east  wing  and  range  of 
the  building,  at  COg  per  cent. ;  that  Congress  has  appropriated  $10,000 
for  the  care  of  the  Government  collections  for  the  year  ending  June  30, 
1S7I,  of  which  $5,024  has  already  been  drawn ;  that  Congress  has  also 
appropriated  $10,000  toward  the  completion  of  the  upper  hall,  which 
sum  is  to  be  expended  under  the  durection  of  the  Secretary  of  the  Inte- 
rior, who  has  directed  the  Architect  of  the  Capitol  (Mr.  £.  Clark)  to 
oversee  the  work. 

The  Secretary  read  a  letter  from  the  agents  of  the  Anchor  Line  of 
steamers,  offering  to  carry  the  Italian  exchanges  of  the  Smithsonian 
Institution  by  their  vessels  free  of  charge. 

On  motion  of  General  Garfield,  the  Secretary  was  directed  to  present 
the  thanks  of  the  Board  to  the  agents  of  that  line,  and  also  to  the  agents 
of  the  lines  that  had  offered  him  a  free  passage  to  Europe. 

Dr.  Maclean  stated  that  the  majority  of  the  executive  committee  had 
decided  to  alter  their  report  for  1869  to  conform  to  the  mode  previously 
adopted. 

The  Secretary  stated  that  the  business  of  the  Institution  had  of  late 
years  so  much  increased  that  it  was  no  longer  possible  to  conduct  it 
without  further  assistance.  That  this  was  the  case  would  be  evident 
from  the  following  statement: 
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The  lastitntion  has  novtipwards  of  1,800  foreign  correspondents  con- 
nected vitb  the  exchanges.  It  has  400  regnlar  meteorological  observery. 
It  is  in  commnnication  with  almost  all  the  colleges,  libraries,  literars, 
and  Bcientifie  Hocieties  in  America,  besides  being  continnally  called 
apoQ  b;  individuals  in  every  part  of  the  country  for  information  on 
scientific  sabjecta.  It  publishes  annnally  npward  of  a  thousand 
printed  pages,  requiring  much  labor  in  correcting  copy,  reading  proof, 
and  attending  to  the  details  of  printing,  binding,  &c  Its  system  of 
interna^onal  exchanges,  exclusive  of  the  correspondence,  involves  alarge 
amount  of  time  and  labor  in  doing  up  and  directing  the  separate  pack- 
ages sent  away,  and  in  receiving  and  distributing  those  irom  abroad. 
Several  thousand  volnmes  are  annoally  received  from  foreign  and 
domestic  exchanges,  which  are  all  recorded  at  the  Institution  previous 
to  being  deposited  in  the  Library  of  Congress.  The  arrangement  of  the 
material  constantly  received  from  the  meteorological  observers,  supply- 
ing them  with  blanks  and  instmctions,  occasions  another  draught  on 
the  labors  of  the  working  corps  of  the  Institution. 

The  continual  repairs  and  care  of  the  building  are  another  item  requir- 
ing supervision,  besides  the  reconstruction  of  the  parts  of  the  edifice 
destroyed  by  the  fire.  But  above  all,  the  entering  and  care  of  the  thou- 
sands of  specimens  which  are  constantly  received,  their  assortment,  and 
distribution  of  duplicates,  is  sufficient  to  occupy  the  entire  time  of  a  sep- 
arate corps  of  assistants.  It  may  be  said  with  truth  that  in  no  institu- 
tion has  more  work  been  done  with  a  smaller  number  of  persons  than 
at  the  Smithsonian. 

The  difficnlty  in  carrying  on  the  operations  of  the  Institution  bad  been 
increased  since  the  last  meeting  of  the  Board  by  the  resignation  of  Mr, 
Bhees,  who  had  hdd  the  iwaition  of  chief  clerk  for  seventeen  years. 
He  had,  however,  lately  learned  that  Mr.  Bhees  might  be  induced  to  re- 
turn to  his  former  position,  to  which  the  Secretary  desired  to  recall  him. 

On  motion  of  General  Garfield,  it  was 

Sesolv^,  That  the  Secretary  be  allowed  to  appoint  a  permanent  as- 
sistant as  chief  clerk,  at  a  salary  not  to  exceed  $175  per  mouth. 

General  Garfield  presented  a  letter  from  General  Delafield,  tendering 
bis  resignation  as  a  Bcgent  of  the  Smithsonian  Institution. 

Mr.  Poland  offered  the  following  resolution,  which  was  adopted  unan- 
imously : 

Resolved  by  tke  Board  of  Regentti,  That  they  entertain  the  highest 
appreciation  of  the  services  of  General  Bichard  Delafield  as  a  member 
of  the  Board,  and  especially  as  a  member  of  the  executive  committee, 
and  greatly  regret  the  loss  caused  by  his  resignation,  and  desire  to  ex- 
press to  him,  upon  his  retirement,  their  strong  personal  regard. 

Dr.  Parker  preaeuted  the  report  of  the  executive  committee  for  1S70, 
Thich  was  read  and  accepted. 

The  board  then  at^ourned  to  meet  at  the  call  of  the  Secretary. 
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WASHmaTOM,  March  9,  1871. 

A  meeting  of  the  Board  of  Begents  was  held  this  eTeoing  at  7  o'clock. 
Freseot:  Hon.  H.  Hamlin,  Hon.  L.  P.  Poland,  Hod.  S.  S.  Cox,  Hon.  P. 
Parker,  General  W.  X.  Sherman,  and  the  Secretary,  Professor  Henry. 

Judge  Poland  was  called  to  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Secretary  stated  that  by  joint  resolutioD  of  Congress,  Genera 
William  T.  Sherman  had  been  elected  a  Begent  for  the  twm  of  six 
years,  otc«  Bichard  De!«fleld,  resigned. 

On  motion  of  Mr.  Hamlin,  the  vacancy  existing  in  the  execntive  com- 
mittee was  fitted  by  the  election  of  General  Sherman. 

The  Secretary  called  attention  to  the  fact  that  the  mayor  of  the  city 
of  Washington  was  ex  officio  a  Begeut,  bnt  that  under  the  new  territo- 
rial government  the  office  of  major  ceased,  and  suggested  the  propriety 
of  action  by  Congress  to  substitute  the  governor  of  the  Territory  as 
th«  ex  officio  member  of  the  board. 

Messrs.  Hamlin  and  Poland  expressed  their  intention  to  bring  the  sub- 
ject before  Congress  immediately,  and  anticipated  no  objection  to  the 
passage  of  an  act  providing  for  the  change  contemplated. 

The  Secretary  gave  an  account  of  the  improvements  now  being  made 
in  the  building  under  the  appropriation  by  Congress.  The  new  hall 
would  soon  be  finished,  and  it  was  proposed  to  devote  it  mainly  to  eth- 
nology. Mr.  B.  Waterhouse  Hawkins  had  been  employetl  to  prepare 
illustrations  of  extinct  animals,  &c.,  to  decorate  the  walls. 

The  Secretary  called  attention  to  the  books  belonging  to  James  Smith- 
son,  the  founder  of  the  Institution,  and  requested  some  action  in  rela- 
tion to  the  best  manner  of  their  preservation.  It  was  thought  proper 
to  preserve  them  in  a  metallio  ease  with  plate-glass  front,  open  to  the 
view  of  the  public,  bnt  not  to  be  taken  ont  b;  any  one. 

The  Secretary  presented  hie  annual  report  for  1870,  which  was  read 
and  accepted. 

The  board  then  adjourned  sine  die. 
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The  object  of  this  Appendix  is  to  illnstrate  the  operationa  of  tbe  In- 
atitatioQ  by  reports  of  lectores  and  extracts  from  correspondeDce,  as 
veil  as  to  furnish  infonnation  of  a  character  saited  especially  to  the 
meteorological  observers  and  other  persona  interested  in  tbe  promotion 
of  knowledge. 
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LATE  8DPEBINTENDENT  OF  THE  UNITED  STATES  COAST  StJETET. 


Bt  Pbop.  Josicph  Henkt. 


Pfifortd  at  IJtt  rtqattl  <tf  li«  Board  tff  Btgenit  of  tka  Smitluoiaan  /nitt/utwi,  and  alas  <(f 
Ihe  Xathnal  Aeadmy  of  Smtnett. 

Alexander  Dallab  Baohe,  whose  life  and  character  form  the  sab- 
ject  of  the  followioK  eulogy,  was  the  son  of  Richard  Bache,  one  of  eight 
children  of  Sarah,  the  only  daughter  of  Dr.  Benjamin  Franklin.  His 
mother  was  Sophia  Barret  Dallas,  daughter  of  Alexander  J.  Dallas,  and 
sister  of  George  M.  Dallas,  whose  names  are  well  known  in  the  history 
of  this  conntry,  the  former  as  Secretary  of  the  Treasury,  and  the  latter 
as  Yice-Fresident  of  the  United  States,  and  subsequently  as  minister  to 
the  Court  of  St.  Jamea 

The  subject  of  our  sketch  was  horn  in  Philadelphia,  on  the  19th  of 
July,  1806.  At  an  eiirly  age  he  became  a  pnpil  of  a  classical  school, 
and  was  distinguished  by  an  unusual  aptitude  in  the  acquisition  of 
learning.  Shortly  before  arriving  at  the  age  of  fifteen  he  was  ap- 
pointed a  cadet  at  the  Kational  Military  Academy  at  West  Point 
Here,  though  the  youngest  pupil,  he  soon  attained  a  high  grade  of 
scholarship,  which  he  maintained  during  the  whole  of  his  course,  and 
was  finally  graduated  in  1825,  at  the  bead  of  his  class.  His  merit 
was  in  this  case  the  more  conspicuous,  inasmuch  as  the  class  is 
shown  to  have  been  one  of  nnusnal  ability,  by  having  numbered  no 
less  than  four  successful  candidates  for  the  honor  of  adoption  into 
the  Corps  of  Engineers.  It  has  been  mentioned  as  a  solitary  in- 
stance in  the  history  of  the  Academy,  noted  for  its  rigid  discipline, 
that  young  Baohe  passed  through  the  entire  course  of  four  years  with- 
ont  having  received  a  mark  of  actual  demerit,  and,  what  is  i^erhaps  not 
less  uncommon,  without  having  called  forth  the  least  manifestation  of 
envy  on  the  part  of  his  fellow-pupils.  On  the  contrary,  his  superiority 
in  scholarship  was  freely  acknowledged  by  everj'  member  of  his  class, 
while  his  unassuming  manner,  friendly  demeanor,  and  fidelity  to  duty 
secured  him  the  affection  as  well  as  the  respect  of  not  only  his  fellow- 
pupils,  bnt  also  of  the  officers  of  the  institution.  It  is  also  remembered 
that  his  classmates,  with  instinctive  deference  to  his  scrnpulous  sense 
of  propriety,  forbore  to  solicit  his  participation  in  any  amusement  which 
in  the  slightest  degree  conflicted  with  the  rules  of  the  Academy.  So 
fax  ftom  this,  tbey  commended  his  course,  nod  took  pride  to  themselves, 
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as  members  of  bis  class,  in  his  repatation  for  high  standing  and  exem- 
plary conduct.  His  room-mate,  older  by  several  years  than  he  was,  and 
byno  means  noted  for  regularity  or  stndious  habits,  constitated  himself^ 
as  it  were,  his  guardian,  and  sedulonsly  esclnded  all  visitors  or  other 
interruptions  to  study  during  the  prescribed  hours.  For  this  self- 
imposed  service,  gravely  rendered  as  essential  to  the  honor  of  the  class, 
be  was  accustomed  jocularly  to  claim  immunity  for  his  own  delin- 
quencies or  shortcomings.  But  whatever  protection  others  might 
require  on  account  of  youth  and  inexperience,  young  Bache  needed  no 
guardian  to  keep  bim  in  the  liue  of  duty.  Impressed  beyond  his  years 
with  a  sense  of  the  responsibility  which  would  devolve  npon  him  as  the 
eldest  of  his  mother's  family,  entertaining  a  grave  appreciation  of  the 
obligations  involved  in  his  education  at  the  Kational  Academy,  be 
resolved  from  the  first  to  exert  his  energies  to  the  utmost  in  qualifying 
himself  for  the  duties  which  he  might  bo  called  upon  to  discharge, 
whether  in  professional  or  private  life.  Nor  was  he  unintlueDced  in  this 
determination  by  a  consciousness  that  as  a  descendant  of  Franklin  he 
was,  in  a  certain  degree,  an  object  of  j)opular  interest,  and  that  on  this 
account  something  more  than  an  ordinary  responsibility  rested  upon 
him.  On  a  mind  constituted  like  his  an  iuduence  of  this  kind  conld 
not  but  exert  a  happy  effect. 

The  character  which  be  established  for  gentleness  of  manner  and 
evenness  of  temper  was  not  entirely  the  result  of  native  amiability,  for 
when  a  child  he  is  said  to  have  been  quick-tempered,  and  at  later 
periods  of  his  life,  when  suddenly  provoked  beyond  his  habitual  power 
of  endurance,  he  sometimes  gave  way  to  manifestations  of  temper  which 
might  have  surprised  those  who  only  know  him  in  bis  usual  state  of 
calm  deportment.  *rbese  ebullitions  were,  however,  of  rare  occurrence, 
and  always  of  short  duration.  His  marked  characteristic  was  the  con- 
trol which  he  bad  acquired  over  bis  passions  and  feelings,  and  it  was 
this  which  enabled  bim  to  suppress  all  tendency  to  self-indulgence,  to 
pursue  with  unremitting  perseverance  the  course  be  bad  marked  out,  to 
observe  an  undeviating  regard  for  truth  and  justice,  and  to  cherish 
habitually  all  that  would  tend  to  exemplify  the  kindlier  aft^tions  of  the 
heart 

Although  yonug  Bache  was  perhaps  predisposed,  from  hereditary 
influeuce,  to  form  correct  habits  and  adopt  high  mora)  principles,  yet 
these  dispositions  might  have  remained  dormant  had  it  not  been  for  the 
early  training  and  the  watchful  care  of  his  noble  mother.  From  his 
earliest  days  she  checked  with  gentle  reproof  every  indication  of  child- 
ish revolt  against  wholesome  restraint,  and  steadily  carried  out  her  sys- 
tem of  discipline  so  gently  and  yet  so  effectually  that  it  met  with 
scarcely  any  oppositiou,  and  left  the  conviction  that  she  was  always  in 
the  right.  Her  maternal  solicitnde  did  not  end  with  his  being  placed 
nnder  military  rule,  but  was  continued  through  his  whole  course  by 
means  of  a  ready  pen.    In  the  language  of  one  who  was  permitted  to 
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read  her  letters  to  ber  sod  while  at  West  Point,  "  nothing  could  be  more 
admirable  than  the  way  in  which,  amid  pleasant  gossip  and  family 
news,  she  would  ingpire  her  son  with  high  eeutiments  and  encourage  him 
to  persevering  industry." 

As  an  illustration  of  his  persistCDcy  of  porpose,  it  is  related  that,  when 
a  recitation  of  more  than  common  length  or  difficulty  was  to  be  prepared 
for  the  morrow,  it  was  no  unusual  practice  of  his  to  place  himself  on  a 
seat  of  unstable  equilibrium,  which  by  giving  way  wheu  volition  was 
about  to  lose  its  power  recalled  his  flaggiug  attention  to  the  allotted 
task. 

After  gradoating  he  was  selected,  on  account  of  his  scholarship,  to 
remain  at  the  Academy  as  an  assistant  professor.  In  this  position, 
which  gave  liim  an  opportunity  to  review  his  studies  and  extend  his 
reading,  be  continued  one  year;  when,  at  his  own  request,  he  was 
assigned  to  engineering  duty  under  the  late  Creneral,  then  Oolonel,  Tot- 
ten,  at  ^ewiMrt,  Bbode  Island.  Here  be  remained  two  years,  engaged 
in  constructing  fortifications,  devoting  bis  extra  hours  to  the  study  of 
physics  and  chemistry,  and,  as  a  recreation,  collecting  and  labeliug  the 
shells  of  that  region.  But  the  most  important  event  of  this  period  of 
his  life,  and  that  which,  doubtless,  contributed  in  a  large  degree  to  his 
fhtnre  success,  was  his  becoming  acquainted  with  and  subsequent 
betrothal  to  Mrss  N'nDcy  Clarke  Fowler,  the  daughter  of  an  old  and 
highly-respected  citizen  of  Newport.  With  the  stinted  pay  of  a  liea- 
tenaot  of  engineers,  out  of  which  his  mother  and  her  younger  oflfopring 
were  to  be  provided  for,  marriage  was  not  to  be  thought  of,  exceptingas 
an  event  in  the  remote  distance.  Fortunately  as  nuexpectedly,  bow- 
ever,  a  change  now  took  place  in  his  circumstances  which  enabled  bim 
to  gratify  the  earnest  wish  of  his  heart  and  to  secure  to  himself  a  com- 
panion aud-helpmate  who  lavished  upon  him  all  her  affections,  and 
through  his  life  ardently  devot«d  all  her  thoughts  and  energies  to  sus- 
tain, assist,  and  encourage  bim.  The  change  allnded  to,  and  which 
opened  to  him  an  uninterrupted  career  of  usefulness  during  tbe  whole 
of  his  active  life,  was  the  result  of  an  invitation  to  the  chair  of  natural 
philosophy  and  chemistry  in  the  University  of  Pennsylvania,  at  Phila- 
delphia. He  accepted  the  position  with  that  unaffected  diffidence  which 
is  the  nsnal  concomitant  of  true  but  untried  merit,  though,  as  might 
have  been  anticipated,  his  eventual  success  was  commensurate  with  the 
industry  and  ability  which  had  marked  his  previous  progress.  Hav- 
ing already  had  some  experience  as  a  teacher,  he  the  more  readily  gained 
the  entire  confidence  of  the  authorities  of  the  university  and  the  affec- 
tion of  his  pupils.  He  did  not,  however,  rest  satisfied  with  the  occu- 
pation of  teacher,  or  with  merely  imparting  knowledge  obtained  by 
the  labors  of  others,  but  sought  to  enlarge  the  bounds  of  science  by 
discoveries  of  his  own.  As  auxiliary  to  this,  he  became  a  member  of 
the  Franklin  Inatitnte,  a  society  then  newly  established  for  the  promo- 
ti(m  of  the  mechanical  arts.    This  society,  which  still  maintains  a  vig- 
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orona  existence,  vas  well  calculated  to  exliibit  his  talents  and  develop 
his  character.  It  brought  hioi  into  intimate  association  with  the  prin- 
cipal maunfactarers,  engineers,  and  artisans  of  the  city,  and  into 
relations  of  friendship  with  a  large  Qumbei-  of  yonng  men  destined,  in 
more  advanced  life,  to  exert  an  extended  influence  on  public  affairs. 
He  was  appointed  chairman  of  one  of  the  most  important  of  its  com- 
mittees, and  was  chosen  aa  the  expounder  of  the  principles  of  the  insti- 
tnte  at  its  public  exhibitions.  Facilities  wore  thus  afforded  bim  for  the 
prosecution  of  science,  which  he  could  not  hare  well  commanded  in  any 
other  position.  Workshops  were  thrown  open  to  bim,  and  skillful  h^ids 
yielded  him  ready  assistance  in  realizing  the  conceptions  of  his  suggestr 
ive  mind.  His  descent  from  the  illustrious  statesman  and  philosopher 
whose  name  the  institute  bears,  and  who  is  almost  regarded  as  the  tute- 
lar saint  of  Philadelphia,  no  doubt  contributed  to  a  prepossession  in  his 
favor,  but  the  iuflnence  which  he  acquired  and  maintained  was  due  to 
his  own  learning,  industry,  ability,  and  courtesy.  To  these  he  owed  the 
favor  and  distinction  of  having  conferred  upon  him  the  principal  direct- 
orship of  the  scientific  investigations  of  the  institate,  and  the  opportu- 
nity which  it  afforded  him  of  so  greatly  contributing  to  the  nsefulness 
of  the  society  and  to  the  advancement  of  his  own  fepntation. 

For  a  full  account  of  the  labors  in  which  he  was  engaged  in  his  con- 
nection with  the  Franklin  Institute  we  must  here  be  content  with  refer- 
ring to  the  volumes  of  its  journal  from  1828  to  1835  inclusive.  We  may- 
pause  a  moment,  however,  to  notice  the  investigations  relating  to  the 
bursting  of  steam-boilers,  of  which  he  was  the  principal  director.  The 
public  mind  bad,  at  that  epoch,  been  so  frequently  and  painfully  called 
to  this  subject  that  the  institute  was  induced  to  organize  a  series  ot 
systematic  researches  in  regard  to  it,  the  importance  of  which  was  soon 
recognized  by  the  General  Government  in  the  form  of  an  appropriation 
for  defraying  the  attendant  expenses.  In  the  prosecution  of  these 
inquiries  a  large  amount  of  information  relative  to  explosions,  and  sug-  . 
gestions  as  to  their  causes,  was  flrstcollected  by  correspondence,  and  on 
this  was  based  a  series  of  well-devised  exiierimeuts,  which  were  exe- 
cuted with  signal  address,  and  the  results  interpreted  with  logical  dis- 
crimination. The  conclusions  arrived  at  were  embodied  in  a  series  of 
propositions,  which,  after  a  lapse  of  more  than  thirty  years,  have  not 
been  superseded  by  any  others  of  more  practical  value.  The  most  fre- 
quent cause  of  explosion  was  found  to  be  the  gradual  heating  of  the 
boiler  beyond  its  power  of  resistance ;  and  next  to  this,  the  sudden  gen- 
eration of  steam  by  allowing  the  water  to  become  too  low,  and  its  sub- 
sequent contact  with  the  overlieated  metal  of  the  sides  and  other 
portions  of  the  boiler.  The  generation  of  gas  from  the  decomposition 
of  water  as  a  cause  of  explosion  was  disproved,  as  was  also  the  disper- 
sion of  water  in  the  form  of  sproy  through  superheated  steam.  These 
experiments  were  not  unattended  with  danger,  and  required,  in  their 
execntioD,  no  small  amount  of  personal  courage.    Accidents  were  immi- 
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nent  at  almost  every  stage  of  the  investigation ;  and  in  some  instances 
explosions  were  prodaced  vrhieh  alarmed  the  neighborhood.  Bo  tine 
is  it  that  in  the  pursuit  of  science  daugors  are  oftentimes  voluDtarily 
encoantered,  ezactingno  less  courage  or  firmness  of  nerve  than  that  which 
animates  the  warrior  in  the  more  conspicnous  but  scarcely  more  import- 
ant confiicts  of  the  battle-field. 

'  Tbe  attention  of  Mr.  Bache  at  this  period  was  not  exclusively  devoted 
to  his  labors  in  connection  'vith  the  Franklin  Institute.  He  was  also  a 
member  of  the  American  Philosophical  Society,  and,  as  sncb,  in  associ- 
ation with  Hare,  Espy,  and  others  interested  in  tbe  porsuit  of  various 
branches  of  pbysics  and  chemistry.  He  erected  an  observatory  in  the 
yard  of  his  dwelling,  in  which,  with  the  aid  of  his  wife  and  of  his  for- 
mer pupil,  John  P,  Fraser,  he  determined  with  accuracy,  for  the  flrflt 
time  in  this  country,  the  periods  of  the  daily  variations  of  the  magnetic 
needle,  and  by  another  series  of  observations  the  connection  of  the  fit- 
fkil  variatioDS  of  tbe  direction  of  the  magnetic  force  with  the  appear- 
ance of  the  aurora  borealia. 

Again,  in  conuection  with  his  friend,  Mr.  Espy,  be  made  a  minute' 
survey  of  a  iKtrtion  of  the  track  of  a  tornado,  which  visited  Kew  Brans- 
wick,  in  TSew  Jersey,  on  the  Idth  of  June,  1835,  and  from  the  change  of 
place  and  relative  position  of  the  trees  and  other  objects,  as  loft  by  the 
wind,  he  succeeded  in  establishing  tbe  fact,  in  accordance  with  the 
hypotheses  of  Mr.  Espy,  that  the  eflecte  of  tbe  storm  were  due  to  an 
ascending  and  progressive  column  of  air,  by  which  all  objects  within 
the  influence  of  the  disturbance,  on  either  side  the  track,  were  drawn 
inward,  and  not  due,  as  had  been  supposed,  to  a  horizontal  rotation  at 
tbe  surface,  which  would  tend  to  throw  them  outward  by  centrifugal 
projection.  In  cooperation  with  Professor  Conrteuay,  he  also  made  a 
series  of  determinations  of  the  magnetic  dip  at  various  places  in  tbe 
United  States.  Indeed,  terrestrial  magnetism  was  with  bim  a  favorite 
subject,  to  which  he  continued  to  make  valuable  contributions  at  inter- 
vals during  his  whole  life.  Tbe  phenomena  of  heat  likewise  engaged 
mncb  of  his  attention,  and  be  was  the  flrst  to  show,  contrary  to  gener- 
ally-received opinion,  that  the  radiation  and  consequent  absorption  of 
dark  heat  is  not  affected  by  color.  His  investigations  in  this  line  were 
suddenly  brought  to  a  close  by  an  accident,  which  we  may  be  allowed 
to  mention  as  fDmisbing  an  illnstration  of  bis  self-control  and  consid- 
erate reganl  for  the  feelings  of  otbers.  After  an  expenditure  of  money 
which  he  could  ill  afford,  and  of  time  withdrawn  from  tbe  hours  due  to 
repose,  be  had  procured  and  arranged  on  a  stand  a  series  of  delicate 
instmments  intended  for  a  long-meditated  experiment  ou  radiant  beat. 
Dnring  his  temporary  abseoce  his  mother,  in  hurriedly  passing  through 
fhe  apartment,  accidentally  caught  in  her  dress  the  support  of  the 
apparatus  and  brought  the  whole  to  tbe  floor,  a  mass  of  mingled  frag- 
ments. The  author  of  this  disaster  waa  bo  painfully  affected  by  the 
destruction,  of  which  she  had  been  tbe  unintentioual  eanse,  as  to  be 
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obliged  to  leave  to  his  wife  the  task  of  breaking  the  aoweloome  tidiags 
to  her  SOD.  Onreceiviug  tbe  information,  he  stood  for  a  moment,  per* 
fectly  silent,  then  hurried  out  into  the  open  air  to  conceal  his  emotion 
and  tranqaiiize  his  feelings.  After  a  short  interval  he  returned,  calm, 
atTectionate,  and  apparently  cheerful,  and  neither  by  word  uor  look  gave 
any  iudicatJou  of  the  pain  and  dUappoiotment  be  bad  bo  severely  espe- 
rienced. 

It  should  not  be  forgotten  that  the  labors  to  which  we  have  alluded 
were  performed  in  honrs  not  devoted  to  his  regular  duties  as  a  professor 
in  the  university.  To  these  he  was  obliged  to  give  three  hours  a  day, 
besides  other  time  to  the  preparation  of  illustrations  for  his  lectures, 
while  several  evenings  of  the  week  were  claimeil  by  committees  of  the 
Franklin  Institute  and  the  Philosophical  Society.  He  was  enabled  to 
execute  these  multifarious  labors  by  a  division  of  his  time  into  separate 
periods,  to  each  of  which  was  allotted  its  special  occupation.  By  a 
rigid  adherence  to  this  system  he  was  always  prompt  iu  bis  engage- 
ments, was  never  hnrried,  and  fouoit  time,  moreover,  to  attend  to  the 
claims  of  friendship  and  society.  He  was  a  zealous  and  successM 
teacher,  to  whom  the  imparting  of  knowledge  was  a  source  of  tuialloyed 
and  inexhaustible  pleasure.  His  pupils  tx>uld  not  fail  to  be  favorably 
impressed  by  his  enthusiasm  and  influenced  by  his  kindness.  He 
always  uanifetited  an  interest  not  only  in  their  proficiency  iu  study,  but 
also  in  their  general  welfare.  They  regarded  him  with  affection  as 
well  as  respect,  and  while  in  other  class-rooms  of  the  university  disor- 
der and  insubordination  occasionally  annoyed  the  teachers,  nothing  was 
to  be  witnessed  in  his,  but  earnest  attention  and  gentlemanly  deport- 
ment. 

His  success  aa  an  instructor  affords  a  striking  confutation  of  the  fal- 
lacy which  has  not  unfrequently  been  advocated  in  certain  quarters,  that 
men  devoted  to  original  research  and  imbued  with  habits  of  mind 
which  it  generates  are  not  well  qualified  for  the  office  of  instructors. 
So  far  is  the  proposition  fktm  having  any  foundatiou  in  fact,  that  it  is 
precisely  among  the  most  celebrated  explorers  of  science  of  the  present 
century  that  the  most  successful  and  noted  teachers  have  been  fouud. 
In  proof  of  this  the  illustrious  names  of  Priestley,  De  OandoUe,  Dalton, 
Davy,  Oersted,  Faraday,  and  a  host  of  others,  immediately  occur.  At 
the  same  time  it  cannot  be  denied  that  it  is  questionable  economy  to 
dovoto  to  the  drudgery  of  drilling  youth  in  the  elements  of  knowledge, 
a  mind  well  qualified  by  nature  and  training  to  enlarge  the  boundaries 
of  thought  and  increase  the  stores  of  knowledge.  But  it  is  equally 
clear  that  the  practice  of  teaching  is,  to  a  certain  extent,  not  incompati- 
ble with  the  leisure  and  couceutration  of  mind  requisite  for  original 
research;  that  the  latter  must,  in  fact,  act  beneficially  alike  on  the 
instructor  and  instructed ;  the  former  gaining  iu  clearness  of  concep- 
tion in  the  appreciation  of  the  new  truths  he  is  unfolding  by  imparting 
a  knowledge  of  their  character  to  others,  while  the  latter  catch,  by  sym- 
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I>athy,  a  portion  of  tbe  etitfansiasm  of  tlie  master,  and  are  Btimnlated  to 
ezeitioDS  of  which  they  wonld  otherwise  be  incapable. 

Id  1836,  when  Profesaor  Bache  had  just  attained  the  thirtieth  year  of 
his  age,  bis  attention  and  enei^ea  received  a  new  direction,  constitut- 
ing, as  it  were,  a  new  epoch  in  his  life.  This  change  was  caased  by  a 
movement  on  the  partof  tlietnist«es  of  the  Girard  College  for  Orphans, 
ao  institatiou  mnnificently  endowed  by  a  benevolent  oitiieu  of  Phila- 
delphia. Preparatory  to  organizing  this  institation  it  was  thought 
desirable  to  select  a  suitable  person  as  president,  and  to  send  him  abroad 
to  study  the  systems  of  education  and  methods  of  instruction  and  disci- 
pline adopted  in  Europe.  The  eyes  of  the  entireoommunity  were  with  one 
accord  directed  to  our  professor  as  the  proper  man  for  this  office.  He 
bad,  however,  become  enamored  with  the  pursuit  of  science,  and  it  was 
with  difficulty  that  he  could  bring  himself  to  regard  with  favor  a  prop- 
osition which  might  tend  to  sepEuate  him  trmn  this  favorite  object. 
The  consideration  of  a  more  extended  field  of  usefulness  at  length  pre- 
vailed, and  he  accepted,  though  not  without  some  lingering  regret,  the 
proffered  position.  TSo  American  ever  visited  Europe  under  morefavora- 
ble  circumstances  for  becoming  intimately  acqoaiuted  with  its  scientiflo 
and  literary  institutions.  His  published  researches  had  given  him  a 
European  reputation,  and  afforded  him  that  ready  access  to  the  intelli- 
gent and  induential  classes  of  society  which  is  denied  the  traveler 
whose  only  recommendation  is  the  possession  of  wealth.  It  cannot  be 
doubted  that  -he  was  also  favored  in  this  respect  by  the  admiration 
which  in  Europe  still  attaches  to  the  name  of  his  renowned  ancestor.* 
He  was  everywhere  received  with  marked  attention,  and  from  bia  moral 
and  iuteliectoal  qualities  did  not  tkil  to  sustain  the  prepossessions  in  his 
favor  and  to  secure  the  friendship  and  esteem  of  the  most  distin- 
guished savants  of  the  Old  World. 

He  remained  in  Europe  two  years,  and  on  bis  return  embodied  the 
results  of  his  researches  on  education  in  his  report  to  the  trustees  of 
Girard.  College.  This  report  forms  a  large  octavo  volume,  and  is  au 
almost  exhaustive  exposition  of  the  scholastic  systems  and  methods  of 
instmction  in  use  at  the  time  in  England,  France,  Prussia,  Austria, 
Switzerland,  and  Italy.  It  has  done  more,  perhaps,  to  improve  the 
theory  and  art  of  education  in  this  country  than  any  other  work  ever 
published ;  and  it  has  effected  this  not  alone  by  the  statement  of  facts 
derived  froc*  observation,  hot  also  by  the  inferences  and  suggestions 


*  Tbe  force  of  tbis  UDtimcnt  vaa  quaintly  but  atrongly  mnrked  b;  n  aligbt  incident 
ivlikb  nccnrred  wben  be  wan  in  Gormsnj.  An  eklKrly  envBOt,  on  being  introduced, 
rluspcd  Iiim  in  bis  anns.Balat^Mlliim  nitb  a  kiss  on  eitlier  uhcok,  and  gmett^d  biinnilli 
tlie  exclamation,  "  Mciu  Gott,  non*  lot  me  die,  since  I  hnve  lived  to  seo  with  mine  own 
eyes  on  omiuiation  of  tlie  great  Franklinl"  Thia  oompliment  wan  perbaps  more  flat- 
tering than  agreeable,  since  tbo  old  prafeeBor  in  qaestion  waa  wont,  after  tbe  fashion 
of  his  day,  to  atimnlate  his  laKgins  tJionUies  by  freqnent  and  profuse  extractions 
Iroiu  the  Bnuff-lioi. 
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vitli  wbicb  it  ttboands.  The  aceoaots  wfaich  are  given  of  tbe  different ' 
scliools  of  Europe  are  founded  on  personal  inspection ;  the  resolts  being 
noted  down  at  the  time  with  the  writer's  habitaal  regard  to  accnracy. 

After  completing  bis  report  be  was  prepared  to  commence  the  organ- 
ization of  the  Girard  College,  but  the  trustees,  partly  on  account  of  the 
anSnished  condition  of  the  building,  and  partly  Avm  a  delay  in  the  ad- 
justment of  the  funds  of  the  eodovment,  were  not  disposed  to  put  the 
institntioD  into  immediate  operation.  In  the  mean  time  Professor 
Bacbe,  desirons  of  rendering  the  informatiou  he  had  acqnired  of 
immediate  practical  use,  offered  his  services  gratuitously  to  the  mnni- 
cipal  authorities  of  Pbiladelpbia,  to  organize,  on  an  improved  basis,  a 
system  of  public  education  for  that  city.  This  offer  was  gladly  accepted, 
and  he  commenced  tbe  work  with  his  usnal  energy  and  with  the  cordial 
support  of  tbe  directors  and  teachers  of  the  common  schools.  At  the 
end  of  the  year,  finding  that  the  tmstees  of  the  college  were  still  unpre- 
pared to  open  the  institution,  be  relinquished  tbe  salary,  but  retained 
the  office  of  president,  and  devoted  bis  time  mainly  to  the  organization 
of  the  schools.  He  was  now,  however,  induced  to  accept  from  the  city, 
as  the  sole  and  necessary  means  of  bis  support,  a  salary  much  less  than 
the  one  be  bad  reliogoisbed.  Tbe  resalt  of  his  labors  in  reganl  to  the 
schools  was  the  establishment  of  the  best  system  of  combined  free  educa- 
tion which  had,  at  that  time,  beeu adopted  in  tbisconntry.  It  bas  since 
generally  been  regarded  as  a  model,  and  has  been  introduced  as  sach 
in  different  cities  of  the  Union. 

In  1842,  having  completed  the  organization  of  the  schools,  and  Girard 
College  still  remaining  in  a  stationary  condition,  he  resigned  all  con- 
nection with  it,  and,  yielding  to  the  solicitations  of  the  trustees  of  tbe 
university,  returned  to  his  former  chair  of  natural  philosophy  and  chem- 
istry, in  order  that  he  might  resume  the  cultivation  of  science.  Not  that 
it  is  to  bo  inferred  that  in  his  devotion  to  tbe  advancement  of  education 
"hehad  relinquished  or  deferred  tbe  scientific  pursuits  to  which  tbe  habit 
of  his  mind  and  the  bent  of  bis  genius  continually  impelled  bim,  for 
during  his  travels  in  Europe  he  had  been  careful  to  provide  himself  with 
a  set  of  portable  instruments  of  physical  research,  and,  as  a  relief  ttom 
tlie  labors  imposed  by  the  special  object  of  his  mission,  he  instituted  a 
connected  series  of  observations  at  prominent  points  on  the  Continent 
and  in  Great  Britain,  relative  to  the  dip  and  intensity  of  terrestrial  mag- 
netism. These  observations  were  made  with  tbe  view  of  ascertaining 
the  relative  direction  and  strength  of  the  maguetic  force  in  Europe  and 
America,  by  the  comparison  of  parallel  series  of  observations  in  the  two 
countries  with  the  same  instruments.  They  also  served,  in  most  in- 
stances, to  settle  with  greater  precision  than  had  previously  been 
attained  the  relative  magnetic  condition  of  the  points  at  wbicb  tliey 
were  made. 

Though  the  organization  of  the  schools  of  such  a  city  as  Philadelphia 
might  seem  sufiicient  to  absorb  all  his  energy  and  self  devotion,  yet 
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^even  tn  the  midst  of  this  labor  we  fiod  oar  late  colleague  actively  coop- 
eratiDg  in  the  great  enterprise  of  the  British  AssootatioD  to  deterratue 
b;  ooDtemporaneous  observations,  at  widely  separated  points,  the  fiacta- 
ations  of  the  magnetic  and  meteorological  elements  of  the  globe.  This 
cooperation,  ia  which  do  doabt  a  feeling  of  national  pride  mingled  itself 
with  his  ardor  for  the  advancement  of  science,  consisted  primarily  in  the 
establishment  of  an  observatory,  to  which  the  trnstees  of  Oirard  Col- 
lege contriboted  a  fall  series  of  instrnments,  combining  all  the  lat«8t 
improvements,  and  which  was  supported  by  the  American  Philosoph- 
ical Society,  and  a  number  of  liberal  and  intelligent  indtviduHls.  The 
observations  which  were  here  continued  at  short  intervals,  both  by  day 
and  night,  for  five  years,  form  a  rich  mine  of  statistics,  ft-om  which, 
antil  within  the  last  few  years  of  his  life,  the  professor  drew  a  highly 
interesting  series  of  results,  without  esbaasting  the  material.  In  addi- 
tion to  these  observations,  he  made  daring  his  snmmer  vacations  a 
magnetic  survey  of  Pennylvania. 

He  was  not  destined  to  remain  long  in  bis  old  position  in  the  nni- 
versity.  Before  he  had  become  fairly  settled  in  it  and  bad  renewed 
his  lamiliarity  with  its  duties,  be  was  called  in  November,  1843,  on 
the  occasion  of  the  death  of  Mr.  Hassler,  Superintendent  of  the  United 
States  Coast  Survey,  to  fill  the  important  sphere  of  poblic  duty  thus 
rendered  vacant.  His  appointment  to  this  position  was  first  suggested 
by  the  members  of  the  American  Philosophical  Society,  and  the  nomi- 
nation fidly  concurred  in  by  the  principal  scientiflc  and  literary  instita- 
tions  of  the  country.  In  this  movement  he  himself  took  no  part,  and 
indeed  regarded  the  position  as  one  not  to  be  coveted;  for  while  it 
opened  a  wide  field  for  the  exercise  of  talent  and  the  acquisition  of  an 
enviable  reputation,  it  involved  responsibilities  and  presented  diffl- 
culties  of  the  gravest  character.  Professor  Bache  was  not  one  of  those 
who,  abonnding  in  self  confidence,  imagine  themselves  equal  to  every 
exigency,  or  who  seek  the  distinctions  and  emoluments  of  ofBce  without 
any  regard  to  the  services  to  be  rendered  or  the  duties  to  be  discharged. 
On  the  contrary,  though  early  and  continned  success  most  have  tended 
to  increase  his  self-esteem,  each  new  position  to  which  he  was  called 
was  entered  upon  with  feelings  of  solicitude  rather  than  of  exultation. 
He  rightly  Judged  that  the  proper  moment  for  self-congratulation  is  not 
at  the  beginning  of  an  arduous  and  precarious  enterprise,  but  at  the 
time  of  its  full  and  successful  accomplishment.  Nor  can  it  be  necessary 
to  add  that  this  characteristic  contributed  largely  t«  his  success.  In 
civil  service  as  in  the  camp,  the  leader  to  whom  all  look  with  confidence 
is  not  he  who,  with  blind  and  arrogant  self-reliance,  disdains  caution  ait 
unworthy  of  courage,  but  be  who,  sensitively  alive  to  the  dangers  to 
be  encountered,  exerts  every  fewulty  in  calling  to  his  aid  every  resource 
which  may  tend  to  secure  victory  or  facilitate  retreat. 

With  whatever  misgivings  Professor  Bache  may  have  undertaken 
the  task  to  which  he  was  assigned,  it  may  be  truly  said  that  no  living 
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man  ttos  80  well  qnalifled  as  himself  to  secure  tbe  results  which  tiie 
uatioQ  and  its  commercial  interests  demanded.  His  edacation  and 
training  at  West  Point,  bis  skill  in  original  investigations,  his  thoroagh 
familiarity  with  the  principles  of  applied  science,  his  knowledge  of  the 
worid.  and  his  gentlemanly  deport>ment,  were  all  in  a  greater  or  less  de- 
gree essential  elements  in  the  snccessful  proaecatiou  of  the  sarvey.  It 
would  appear  as  if  the  training  aad  acquisition  of  erery  period  of  his 
life,  and  the  development  of  every  trait  of  bis  character,  had  been 
especially  ordained  to  fit  him  in  every  respect  to  overcome  the  difficul- 
ties of  this  position.  Besides  the  qaalifications  wo  have  enumerated, 
he  possessed  rare  executive  ability,  which  enabled  bim  to  govern  and 
guide  the  diverse  elements  of  the  vast  undertaking  with  consummate 
tact  and  skill.  Quick  to  perceive  and  acknowledge  merit  in  others, 
he  rapidly  gathered  around  him  a  corps  of  men  eminently  well  quali- 
fied for  the  execution  of  the  tasks  to  which  he  severally  assigned  them, 
The  Coast  Survey  had  l>een  recommended  to  Congress  by  Fresidenl 
JeEfereoD  as  early  as  1807,  but  it  was  not  until  ten  years  afterward  that 
the  work  was  actually  commenced,  under  the  superintendence  of  Pro- 
fessor Hassler,  an  eminent  Swiss  engineer,  whose  plans  had  been  pre- 
viously sanctioned  by  the  American  Philosophical  Society.  Though  tho 
fundamental  features  of  the  survey  had  been  established  ou  the  most 
approved  scientific  principles  yet  so  frequent  were  the  changes  in  the 
policy  of  tbe  Government,  and  so  limited  were  tbe  appropriations,  that, 
even  nptothetimeof  Professor  Bache's  appointment,  in  1843, little  more 
than  a  beginning  had  been  made.  The  survey,  so  far  as  accomplished, 
extended  only  from  New  York  Harbor  to  Point  Judith,  on  the  east  coast, 
and  southward  to  Cape  Henlopen.  The  new  Superintendent  saw  the 
necessity,  of  greatly  enlarging  the  plan,  so  as  to  embrace  a  much  broader 
field  of  simultaneous  labor  than  it  had  previously  included.  He  divided 
the  whole  coast  line  into  sections,  and  organised,  under  separate  parties, 
the  essential  operations  of  tbe  survey  simultaneously  in  each.  Hecom- 
menced  the  exploration  of  the  Gulf  Stream,  and  at  the  same  time  pro- 
jected a  series  of  observations  on  the  tides,  ou  the  magnetism  of  the  euih, 
and  the  direction  of  the  winds  at  different  seasons  of  the  year.  He 
also  instituted  a  succession  of  n>searches  in  regard  to  the  bottom  of  tbe 
ocean  within  soundings,  and  tbe  forms  of  animal  life  which  are  found 
there,  thus  offering  new  and  nuexpccted  indications  to  the  navigator. 
He  pressed  into  service,  for  the  determination  of  the  longitude,  the  elec- 
tric telegraph;  for  tbe  ready  reproduction  of  charts,  photography;  and 
for  multiplying  copper-plate  engravings,  tbe  new  art  of  eiectrotypiug. 
In  planning  and  directing  the  execution  of  these  varied  improvements, 
which  exacted  so  much  compTehensiveuess  in  design  and  minuteness  in 
detail.  Professor  Bache  was  entirely  successful.  He  was  equally  toc- 
tunate,  principally  tbrongh  the  moral  iofiueuce  of  his  character,  in 
impressing  upon  the  Government,  and  especifdly  upon  Congress,  a  more 
just  estimate  of  what  such  a  survey  required  for  its  maintenance  tutd 
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creditable  prosecntion.  TSot  only  waa  a  largely-increased  appropriation 
needed  to  carry  out  tbis  more  comprehensive  plan,  bnt  also  to  meet  the 
expenses  consequent  npon  the  extension  of  the  shore-line  itself.  Oar 
sea-coast,  when  the  sorrey  commenced,  already  exceeded  in  length  that 
of  any  other  civilized  nation,  bat,  in  1845,  it  vaa  still  more  extended  by 
the  annexation  of  Texas,  and  again,  in  1848,  by  oar  acquisitions  on  the 
Padflc  Professor  Bache  vas  in  the  habit  of  answering  the  question 
often  propounded  to  him  by  members  of  Congress,  "  When  will  this 
Bnrvey  be  completed  V  by  asking,  "  When  will  yon  cease  annexing  new 
territory  f"  a  reply  not  less  significant  at  the  present  day  than  when  it 
was  first  given,  and  which  may  continue  long  to  be  applicable  nnder 
the  expansivb  tendencies  of  oar  national  policy. 

When  Professor  Bache  took  charge  of  the  survey,  it  waa  still  almost 
in  its  incipient  stage,  subjected  to  misapprehension,  assailed  by  unjust 
pngadioe,  and  liable,  daring  any  session  of  Congress,  to  be  suspended 
or  abolished.  When  he  died,  it  had  conqnered  pn^ndice,  silenced  oppo- 
sition, and  become  eatabliehed  on  a  firm  foandation  as  one  of  the  perma- 
nent bnreans  of  the  executive  Government.  The  importance  of  the 
work,  which  was  always  highly  appreciated  by  the  mariner,  became 
strikingly  obvious  to  the  general  public  throagh  the  service  which  it 
rendered  during  the  late  war,  in  furnishing  accurate  charts  and  sailing 
directions  for  the  guidance  of  onr  squadrons  along  the  southern  coast. 
Vm  was  this  alone ;  aa  active  participation  was  also  borne  by  the  officers 
of  the  survey  in  the  attack  of  the  United  States  :Navy  on  Snmter,  Port 
Boyal,  Fort  Fisher,  Mobile,  Kew  Orleans,  and  other  strongholds,  while 
constant  aid  was  rendered  by  them  in  the  navigation  of  tbe  inlets  and 
cbannels,  and  in  the  avoidance  of  hidden  rocks  or  shoals  with  which 
none  could  be  more  minutely  acquainted.  Though  the  value  of  the  sur- 
vey was  signally  conspicnons  on  these  occasions,  it  needs  but  little 
reflection  to  be  conyinced  of  its  essential  connection  with  the  general 
prosperity  of  the  country.  Whatever  diminishes  the  danger  of  depart- 
ure from  or  an  approach  to  onr  shores  facilitates  commerce,  and  thus 
renders  more  valuable  the  products  of  oar  industry,  even  in  portions 
of  onr  land  most  remote  from  the  sea-board.  But  the  survey  should  not 
be  viewed  alone  iu  its  economical  relations,  since,  as  an  enlightened  and 
liberal  people,  we  owe  it  to  the  great  community  of  nations  and  tbe 
cause  of  humanity  to  supply  the  world  with  accurate  charts  of  our  pre- 
cuions  coast,  a«  well  as  to  furnish  it  with  all  the  other  aids  to  safer 
navigation  which  the  science  and  experience  of  the  age  may  devise. 

Professor  Bache,  with  his  enlightened  appreciation  of  the  value  of 
abstract  science,  kept  constantly  in  view  the  various  problems  relative 
to  the  physics  of  the  globe,  which  are  directly  or  even  incidentally  con- 
nected with  the  survey  of  the  coast,'  and  ever  cherished  the  hope  of 
being  permitted  to  complete  his  labors  by  their  solution.  Among  these 
was  a  new  determination  of  the  magnitude  and  form  of  the  earth,  and 
tbe  variations  in  the  inteDsity  of  terrestrial  gravity  at  various  points  on 
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the  continent  of  !Korth  America ;  the  discDBSioii  of  the  general  theory 
of  the  tides;  the  magnetio  condition  of  the  continent;  and  the  improve- 
ment of  the  general  map  of  the  T7ait«d  States,  by  determining  its  rela- 
tion to  the  coast  line,  and  the  precise  geographical  positions'  of  tiie  most 
important  points  in  the  interior.  Thongh  his  hopes  in  regard  to  these 
problems  were  not  destined  to  be  realized  by  himself,  fortunately  for 
the  cause  of  science  they  have  been  left  in  charge  of  a  successor  in  the 
person  of  his  ardent  fMend  and  collaborator.  Professor  Peirce,  to  whose 
genius  and  industry  we  may  confidently  look  for  that  ftill  exposition  of 
the  work  which,  while  it  entitles  him  to  the  highest  approbation  of 
the  scientific  world,  will  render  ample  justice  to  the  labors  and  sagacity 
of  his  lamented  predecessor. 

Besides  having  charge  of  the  Coast  Survey,  Professor  Bacbe  was 
Superintendent  of  Weights  and  Measores,  and  in  the  exercise  of  this 
function  directed  a  series  of  investigations  relative  to  the  collection 
of  excise  duties  on  distilled  spirits,  and  likewise  snperintended  the 
construction  of  a  large  nnmbcr  of  suls  of  standard  weights  and  meaa- 
ures  for  distribution  among  the  several  States  of  the  Union.  He 
was  also  appointed  one  of  a  commission  to  examine  into  the  condi- 
tion of  the  light-house  system  of  this  conntr}-,  and  to  report  upon  any 
improvements  calculated  to  render  it  more  efficient.  In  the  investiga- 
tions pertaining  to  this  subject,  iuvotving,  as  they  do,  a  knowledge  of  a 
wide  range  of  applied  science,  lie  took  a  lively  interest,  and  rendered 
important  service  in  the  organization  of  the  admirable  system  which  was 
adopted  and  still  remains  iu  operation.  This  commissiou  of  investiga- 
tion was  afterward  merged  in  the  present  Light-House  Board,  of  which 
he  continued  a  meml>er  until  the  time  of  his  death. 

In  1816  he  had  Ijeea  named  iu  the  act  of  incorporation  as  one  of  the 
Regents  of  the  Smithsonian  lostitution,  aud  by  successive  reelection 
was  coDtinned  by  Congress  iu  this  office  until  ids  deaUi,  a  period  of 
nearly  twenty  years.  To  say  that  he  assisted  iu  shaping  the  policy  of 
the  establishment  would  not  be  enough.  It  was  almost  exclusively 
through  his  predominating  influence  that  the  ]>olicy  which  has  given 
the  institution  its  present  celebrity  was,  after  much  opposition,  finally 
adopted.  The  object  of  the  donation,  it  will  be  rememlwred,  had  been 
expressed  in  terms  so  coucise  that  its  import  could  scarcely  be  at  once 
appreciated  by  the  general  public,  though  to  the  cultivators  of  science, 
to  which  class  Smitbson  himself  belonged,  the  Ifiugiiage  employed  failed 
not  to  convey  clear  and  precise  ideas.  Out  of  this  state  of  things  it  is 
not  surprising  that  difference  of  opinion ,  should  arise  respecting  the 
proper  means  to  be  adopted  to  realize  the  intentions  of  the  founder  of 
the  institution.  Professor  Bacbe  with  persistent  firmness,  tempered  by 
his  usual  moderatiou,  advocated  the  appropriation  of  the  proceeds  of 
the  funds  principally  to  the  plan  set  forth  iu  the  first  report  of  the  Sec- 
retary, namely,  of  eucouraging  aud  supporting  original  research  in  the 
different  branches  of  science.    Unfortunately  this  policy  coold  only  be 
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partially  adopted,  on  account  of  the  restrictions  of  the  enactment  of  Con- 
gress, by  whieli  provision  was  to  be  made  for  certain  spBcifled  objects. 
He  strenaoasly  opposed  tlie  cont«mplat«d  expenditure  of  a  most  distiro- 
portionate  sum  in  the  erection  and  maintenance  of  a  costly  edifice  j  but 
failing  to  prevent  this,  be  introduced  the  resolution  adopted  by  the 
board  as  a  compromise,  whereby  the  mischief  which  be  could  not  wholly 
avert  might  at  least  be  lessened.  This  resolution  provided  that  the 
time  of  tbe  erection  of  the  building  should  be  extended  over  several  years, 
while  tbe  fund  appropriated  for  the  purpose,  being  in  the  mea.n  time 
invested  in  a  safe  and  productive  manner,  would  serve  in  some  degree 
to  counterbalance  the  effect  of  the  great  and  unnecessary  outlay  which 
bad  been  resolved  on.  It  would  be  difficult  for  tbe  secretary,  however 
unwilling  to  intrude  anything  personal  on  this  occasion,  to  forbear  men- 
tioning that  it  was  entirely  due  to  the  persuasive  influence  of  the  pro- 
fetisor  that  he  was  induced,  almost  against  his  own  better  judgment,  to 
leave  the  quiet  pursuit  of  science  and  the  congenial  employment  of 
college  instruction'  to  assume  tbe  laborious  and  responsible  duties  of  Uie 
ofBce  to  whicb,  through  the  partiality  of  friendship,  he  bad  been  called. 
Kor  would  it  be  possible  for  him  to  abstain  Irom  acknowledging  with 
heart-felt  emotion  that  he  was  from  first  to  last  supported  and  sus- 
tained in  his  difficult  position  by  the  fraternal  sympathy,  tbe  pru- 
dent counsel,  and  the  unwavering  friendship  of  the  lamented  deceased. 

His  demeanor  in  the  board  wasquietaud  unobtrusive,  and  his  opinions 
sought  no  support  in  elaborated  or  premeditated  argument;  but  when  a 
topic  likely  to  lead  to  difficulty  in  discussion  was  introduced,  he  seldom 
failed,  with  that  admirable  tact  for  which  he  was  always  noted,  to  dia- 
l>ose  of  it  by  somQ  suggestion  so  judicious  and  appropriate  as  to  secure 
ready  acquiescence  and  harmonious  action.  The  loss  of  such  a  man  in 
the  councils  of  the  Institution,  when  we  consider  the  characteristics 
which  it  has  been  our  aim  to  portray,  must,  indeed,  be  regarded  as  little 
less  tfaan  irreparable. 

As  a  vice-president  of  the  United  States  Sanitary  Commission  his 
influence  was  felt  in  selecting  proper  agents,  and  suggesting  efficient 
means  for  collecting  and  distributing  the  liberal  contributions  offered 
for  ameliorating  tbe  condition  of  our  soldiers  during  tbe  war.  But  tbe 
services  which  be  rendered  tbe  Government  during  the  recent  struggle 
were  not  confined  to  this  agency,  or  to  the  immediate  operations  of  tbe 
Coast  Survey.  He  was  called  into  consultations  to  discuss  plana  of 
attack  on  the  part  of  tbe  Navy,  and  for  its  cooperation  with  the  Army. 
He  acted  also  as  a  member  of  a  commission  to  which  various  projects, 
professing  to  improve  the  art  of  war,  were  referred,  and  in  this  capacity 
it  ia  not  too  much  to  say  that  his  judicious  counsel  contributed  to  save 
the  Government  millions  of  dollars  by  preventing  the  adoption  of  plausi- 
ble though  impnKticable  propositions  from  which  nothing  but  tailnre 
and  loss  could  have  resulted. 

One  of  tbe  last  acts  of  his  life  was  an  exemplification  of  tbe  devoted 
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affection  which  he  had  always  borne  to  bia  native  city,  whither  it  wob  bis 
cherished  intention  to  retam  when  be  should  be  at  last  released  trooa  offi- 
cial duty.  At  the  request  of  the  governor  of  Pennsylvania,  althoagh  over- 
whelmed with  other  public  labors,  he  planned  ]ines  of  defenses  for  Philadel- 
phia, and  to  a  certain  extent  personally  saperintended  their  constructioD. 
Unaccustomed  for  many  years  to  direct  exposure  to  the  sun,  this  work 
proved  too  much  for  his  physical  strength  and  brought  on  the  first  indica- 
tions of  that  malady  which  terminated  his  life.  Though  apparently  of 
a  vigorous  constitntion,  and  capable,  under  the  excitement  of  official 
life,  of  bearing  an  unusual  amount  of  bodily  fatigue,  yet  he  was  subject 
at  intervals  to  "sick  headaches,"  a  disease  which  seems  to  have  been 
hereditary,  and  which  perhaps  conspired  with  other  causes  in  termi- 
nating his  useful  and  distinguished  career.  Previous  to  the  war  he  had 
spent  the  warmer  part  of  each  summer  in  a  tent,  at  some  point  of  the 
primary  triaogulatton  of  the  survey,  whence  he  directed  the  variona 
parties  in  the  field  by  correspondence ;  and  as  the  point  was  usually  at 
the  top  of  a  monntain,  or  at  some  elevated  position,  from  which  other 
stations  of  the  survey  could  be  seen,  he  did  not  want  for  invigorating 
air.  With  this,  and  the  exercise  of  measuring  angles  he  laid  in  a  store  of 
health  sufficient  to  enable  him  to  carry  on  without  interruption  the 
arduous  duties  of  the  remaining  portion  of  the  year.  But  after  the  com- 
mencement of  the  war  his  presence  was  continually  required  in  Wash- 
ington to  give  advice  and  information  as  to  military  and  naval  opera- 
tions, and  to  attend  the  meetings  of  the  scientific  commission  to  which 
we  have  previously  referred.  He  was,  therefore,  no  lunger  able  to  avail 
himaelfof  the  recuperating  influence  of  monntain  nir,  andin  view  of  this 
hia  valuable  life  may  be  said  to  have  been  one  of  the  sacrifices  offered 
for  the  preservation  of  the  Union.  The  first  indications  of  the  insidious 
disease  which  gradually  sapped  the  citadel  of  life  were  nambneaa  in  the 
fingers  of  his  right  hand,  and,  on  one  occasion,  for  a  short  time  only, 
loss  of  memory.  Though  these  symptoms  gave  him  some  uneasiness, 
they  did  not  diminish  his  exertions  in  the  line  of  Uis  duty.  Other  symp- 
toms, however,  exhibited  themselves,  which,  though  awaking  anxiety, 
did  not  much  alarm  his  friends,  until  he  was  suddenly  deprived,  in  a  con- 
siderable degree,  of  the  power  of  locomotion  and  of  the  expression  of 
ideas;  thereHUlt,itwassupp08ed,of  asofteningof  thehraiu.  Butthough 
the  powerof  expression  was  paralyzed,  his  memory  appeared  to  retain  all 
the  impressions  of  the  past,  and  he  evidently  took  much  pleasure  in  hav- 
ing recalled  tohim  scenes  and  events  of  years  gone  by.  For  several  months 
be  was  very  anxious  as  to  the  business  of  the  Coast  Survey,  and  it  was 
with  difficulty  he  could  be  restrained  from  resuming  in  full  the  duties  of 
his  office ;  but  as  the  malady  increased  his  perception  of  external  objects 
diminished.  He  took  less  and  less  interest  in  passing  events,  and  finally 
seemed  to  withdraw  his  attention  from  the  exterior  world,  with  which 
he  almost  ceased  thenceforth  to  hold  any  active  communication.  It  was 
hoped  that  a  voyage  to  Europe,  through  the  excitements  of  shipboard 
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and  the  revival  of  old  associationB,  wonld  be  of  service  to  bim ;  bat,  not- 
witha  tan  ding  an  occasional  manifestation  of  his  wonted  spirit  of  social 
and  intellectual  enjoymeut  at  the  encounter  of  a  frieod  of  former  times 
or  distinguisfaed  associate  in  the  walks  of  scieoce,  he  returued  from  a 
sojourn  abroad  of  eighteen  months  without  having  experienced  any  per- 
BtaDeut  abatement  in  the  progress  of  his  malady.  He  lingered  for  a  short 
time  longer,  and  finally  resigned  his  breath  at  Newport,  Khode  Island, 
on  the  17th  of  February,  1867,  in  the  sixty-first  year  of  his  age. 

It  would  be  impossible  to  name  an  .Ameiican  distinguished  on  purely 
scieiftiflc  grounds  to  whom  the  euUghtened  sentiment  of  his  own  conntn'- 
men  and  of  foreign  uations  has  awarded  more  emphatic  marks  of  ad- 
miration and  esteem.  The  degree  of  Doctor  of  Laws  was  conferred  on 
bim  by  the  principal  universities  of  this  country,  and  few  of  oar  leading 
societies  were  witling  to  forego  the  honor  of  numbertDg  him  among  their 
associates.  He  was  elected  in  succession,  president  of  the  Ameticaa 
Philosophical  Society,  of  the  AmericaD  Association  for  the  Advancement 
of  Science,  and,  of  the  National  Academy  of  Sciences  established 
by  Congress.  Nor  were  foreiguera  less  forward  iu  acknowledging 
bia  merit  He  was  a  member  of  the  Royal  Society  of  London, 
of  the  Imperial  Academy  of  Sciences  at  St.  Petersburg,  of  the  Insti- 
tute of  Prance,  the  Koyal  Society  of  Edinburgh,  the  Koyal  and  Impe- 
rial Geographical  Society  of  Vienna,  the  Koyal  Academy  of  Turin,  the 
Mathematical  Society  of  Hamburg,  the  Academy  of  Sciences  in  the 
Institute  of  Bologna,  the  Royal  Astronomical  Society  of  London,  and 
of  the  Royal  Irish  Academy  of  Dublin.  In  addition  to  these  testimonies 
of  appreciation,  several  medals  were  awarded  to  him  by  foreign  govern- 
ments for  his  distin^ished  services  in  the  Coast  Survey  and  in  the 
caaae  of  science  generally. 

The  life  we  have  here  sketched  is  eminently  snggestive,  both  from  a 
philosophical  and  a  practical  point  of  view.  It  presents  an  unbroken 
senQp  of  successful  efforts,  with  no  iuterruptioHS  in  its  sustniued  and 
constantly  ascending  course ;  all  parts  follow  each  other  iu  harmonious 
continuity;  and  not  only  is  each  stage  of  its  progress  in  advance  of  the 
one  which  preceded  it,  but  itfuruishes  the  means  of  education  for  that 
which  succeeded.  It  is  not  merely  curiosity,  laudable  as  that  might  be, 
bat  a  sense  of  tho  importance  of  the  inquiry-,  which  prompts  us  to  ask, 
What  were  the  mental  and  moral  characteristics  of  the  mind  which  pro- 
duced sneh  resnltsT  And  we  say  iutontioually,  the  mind  which  produced 
thete  reaultg,  for  although  it  be  trile  that  accident  has  in  many  cases  a 
determining  influence  on  the  fortnnes  of  an  individual,  it  will  be  clear 
from  what  precedes,  or  we  shall  have  greatly  failed  in  the  task  which 
■we  proiwscd  to  ourselves,  that  the  element  of  casualty  had  but  little  to  do 
with  the  success  which  crowned  the  lite  to  which  tho  question  at  present 
relates. 

From  long  acquaintance  with  him  and  critical  study  of  the  ovcuts  of 
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bis  life,  and  tbe  distinctive  maaifestatioiis  of  his  moral  and  intellectual 
nature,  we  venture,  though  not  without  hesitation,  to  present  the  fel- 
lowing  analysis  of  the  character  of  one  who  has  performed  so  couspica- 
ous  a  part,  and  in  whose  memory  so  many  arC'deeply  interested. 

Alexander  Dallas  Bache  possessed,  or  we  may  perhaps  say  originally 
inherited,  a  mind  of  strong  general  powers,  with  no  faculty  iu  excess  or 
in  deficiency,  but,  as  a  whole,  capable  of  unusual  expansion  or  develop- 
ment in  any  direction  which  early  training  or  the  educatiou  of  life  might 
determine.  He  also  possessed  strong  passions,  which,  instead  of  exert- 
ing an  unfavorable  effect  on  bis  character  by  their  indulgence,  beoame, 
uuder  the  restraining  influence  to  which  they  were  iu  due  season  sub- 
jected, are8erveden6rgy,a8it  were,  ready  to  manifest  itself  spontaneously 
and  at  any  time  in  the  vindieattou  of  truth  aud  justice.  He  was  like- 
wise endowed  with  a  power  of  icill  which,  controlling  all  his  faculties 
and  propensities,  rendered  ^hem  subservient  to  those  fixed  purposes 
which  had  once  received  the  sanction  of  bis  deliberate  judgment.  Em- 
inent also  among  his  characteristics,  and  perhaps  most  conspicuous  of 
all,  was  the  social  element  of  refined  humanity,  a  regard  for  his  fellow- 
man,  which  craved  as  an  essential  want  of  his  nature  fraternal  sympa- 
thy', not  only  with  those  within  the  wide  circle  of  his  daily  associations, 
but  with  those  from  whom  he  could  expect  no  reciprocation  of  tbe  sen- 
timent, the  entire  brotherhood  of  mankind.  These  characteristics,  with 
a  nice  perception  of  right  and  a  conscience  always  ready  to  enforce  its 
maudates,  are,  we  think,  sufficient  to  explain  the  remarkable  career  we 
have  described. 

They  were  perhaps  Indicated  by  himself,  though  with  an  admission 
not  to  be  accepted  without  some  reserve,  iu  a  conversation  with  the  writer 
of  this  sketch  iu  reference  to  his  entrance  at  West  Point.  "  I  knew,"  be 
.-uiid,  ''that  I  bad  nothing  like  genius,  but  I  thought  I  was  capable  by 
hanl  study  of  accomplishing  something,  and  I  resolved  to  do  my  best, 
and  if  possible  to  gain  the  approbation  of  the  teachers,  and,  above  all, 
to  make  myself  loved  and  respected  by  my  classmates." 

To  illustnite  the  progressive  development  of  the  individual  traits  of 
his  character,  we  may  be  allowed  to  dwell  for  a  moment  on  a  few  analyt^ 
ji-al  details.  The  early  period  of  his  life,  including  that  which  pre- 
ceded his  first  call  to  Philadelphia,  was  almost  wholly  devoted  to  the 
improvement  of  the  mechauicat,  or  the  "doing"  faculties  of  bis  mind, 
and  but  little  attention  was  given  to  invention,  or  the  exei'cise  of  ori- 
giual  thought.  His  final  examination  at  the  Academy,  perfect  as  it  was 
ill  its  kind,  only  exhibited  his  capacity  for  the  acquisition  of  knowledge 
not  the  power  to  originate  or  apply  it.  When  his  efforts  were  first 
turned  tii  tlie  latter  direction,  he  evinced,  as  I  well  remember,  no  espe- 
cial aptitude  for  it  that  would  indicate  future  success;  hut  in  a  short 
time,  and  under  the  stimulus  of  the  associations  into  which  he  was 
thrown  in  Philadelphia,  the  faculties  of  investigation  and  of  generahza- 
tiou  were  rapidly  developed,  and  had  he  not  been  partially  turned  aside 
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from  snob  pursaits,  I  doubt  not  but  that  be  would  bave  still  more  bigbly 
distiognisbed  bimaelf  in  tbe  line  of  experimental  research.  Agaio,  tbe 
cbange  in  the  circumstanceB  and  relations  of  his  life  produced  by  his 
election  to  the  presidenej  of  Girard  College  introduced  btm  to  a  famil- 
iarity with  an  entirely  new  class  of  ideas,  which  served  to  exercise  and 
expand  another- foculty  of  his  miud,  that,  namely,  which  observes  and 
appreciates  moral  troths,  though  without  impairing  bis  aptitude  for 
physical  research.  In  like  manner,  his  foreign  mission  with  reference 
to  po))ular  education,  by  bringing  him  into  intimate  and  friendly  associa- 
tion with  minds  of  the  flrstorder  in  the  principal  cities  of  Europe,  afibrded 
him  an  opportunity  for  enlarging  the  sphere  of  bis  sympathies,  as  well 
aa  of  studying  men  under  a  great  variety  of  social  and  mental  peculiar- 
itiea 

Again,  his  long  residence  and  high  social  position  at  the  seat  of  Gov- 
ernment, his  intimate  aoquaintnuce  and  Mindly  intercourse  with  states- 
men and  politicians,  imbued  him  with  a  thorough  knowledge  of  tbe  work- 
ing of  the  Government,  such  as  few  have  ever  possessed,  while  his  ex- 
ertions to  sustain  tbe  Coast  Survey  and  improve  its  condition  served  to 
call  into  active  operation  bis  power  to  appreciate  character,  to  discern 
motives,  and,  therefore,  to  convince,  persuade,  and  control  men.  His 
ability  in  this  latter  respect  was  remarkable;  a  personal  interview  with 
an  opponent  of  the  survey  scarcely  ever  failed  to  convert  perhaps  an 
active  enemy  into  an  indaential  friend.  His  success  iu  this  resiiect 
often  astonished  those  who  frequently  harassed  Congress  with  propositions 
covertly  designed  to  promote  their  own  interest  at  the  expense  of  public 
utility ;  hence  the  exclamation  was  not  unfrequeutly  heard,  "  Bache  is 
certainly  a  wonderful  manager."  If  that  which  is  unusual  constitutes, 
an  element  of  wonder,  then  the  exclamation  was  not  without  truth, 
though  not  in  the  sense  of  those  by  whom  it  was  uttered,  for  he  never 
advocated  any  measure  that  was  not  just,  expedient,  and  proper,  either 
as  concerned  the  interests  of  the  country  or  the  welfare  of  his  species. 

On  the  whole,  if  we  would  seek  the  real  secret  of  his  iutlaence  over 
his  fellow-men,  it  would  be  found,  no  doubt,  to  have  consisted  in  the 
singular  abnegation  of  self  which  pervaded  his  whole  conduct;  his 
great  practical  wisdom, his  honesty  of  purpose,aud  hisgeuialthoughquiet 
and  unobtrusive  manner.  In  the  exercise  of  these  characteristics,  he 
was  so  far  from  the  least  appearaut^e  of  dissimulation,  that  no  one  ever 
approached  him  without  feeling  that  it  was  equally  impossible  to  doubt 
the  purity  of  his  intentions  as  it  was  to  elude  the  penetration  of  his 
quiet  but  thorough  scnitiuy.  His  calmness  ser^'ed  as  a  shield  from 
within  and  without;  and  as  a  guiu'd  against  himself  as  well  as  a  pro- 
tection against  others.  It  enabled  him  to  weigh  the  motives  and  observe 
the  character  of  those  who  consulted  him  with  tbe  view  of  securing  his 
influence  or  gaining  bis  patronage.  His  genial  nature  enabled  him  to 
descend  gracefully  from  the  heights  of  science  and  to  enter  fully  and 
frankly  into  the  feelings  of  any  company  with  which  he  might  be 
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tbrowB.  In  this  he  was  aided  l^  a  playftUneas  of  taiacy  and  a  quiet 
humor  which  banished  any  reserve  that  might  hare  been  produced  b; 
a  knowledge  of  his  superior  talents  and  attainments.  He  was,  though 
by  no  means  gifted  with  those  attractions  of  person  which  induence  at 
first  sight,  a  favorite  with  all  ages,  and  particularly  with  the  sex 
whose  discrimiuation  of  character  is  said  to  be  least  fallible.  It  seems 
almost  superfluous  to  say  of  such  a  man  that  bis  friendship  was  open 
and  unwavering,  that  bis  confidence  once  bestowed  could  be  shaken  by 
no  mere  difference  of  opinion  or  conflict  of  personal  interests.  Severe 
to  himself  under  the  responsibility  of  duty,  and  in  the  ponctual  observ- 
ance of  his  engagements,  bis  indulgence  was  reserved  for  the  weak  and 
the  erriug.  Though  his  outer  life  was  free  from  disappointments  or 
.  reverses,  and  tbougb  be  walked  as  it  were  in  perpetual  sunshine,  all  was 
notso  within.  Besides  theanzietyandsolicitudeincident  to  the  respon- 
sible duties  of  bis  position,  occasions  of  trial  and  profound  sorrow  were 
not  spared  him.  He  was  called  to  mourn  the  nntimely  loss  of  a  beloved 
brother,  who  fell  a  victim  to  bis  zeal  for  the  professor's  service  in  tJie 
survey  of  the  Onlf  Stream ;  of  another  brother,  the  yonngest  and  last, 
also  an  ofiBcer  of  the  Navy,  and  a  general  favorite,  who  was  drowned 
on  the  coast  of  California;  and  lastly  of  a  sister,  whom  he  had  adopted 
and  cherished  as  a  child.  In  these  seasons  of  affliction  he  found  conso- 
lation in' the  steadfast  convictions  of  religious  foith.  Nurtured  in  the 
forms  and  principles  of  the  Episcopal  church,  he  was  a  devout  wor- 
shiper in  the  sanctuary,  though  not  bigoted  in  his  attachment  to  the 
peculiar  ordinances  of  that  commnnion.  He  fully  recognized  the  union 
of  science  and  religion,  and  held  witb  unwavering  constancy  the  belief 
that  revelation,  properly  interpreted,  and  science,  rightly  understood, 
must  ultimately  join  in  perfect  accord  in  reference  to  the  great  truths 
essential  to  the  well-being  of  man. 

As  an  evidence  of  his  high  appreciation  of  abstract  science  derived 
ftom  original  investigation,  be  left  his  property  in  trust  to  the  National 
Academy  of  Sciences,  the  income  to  be  devoted  to  the  prosecution  of 
researches  in  physical  and  natural  science  by  assisting  experimentalists 
and  observers,  and  the  publication  of  the  results  of  their  investigatious. 

I  here  cluse  this  imperfect  sketch,  in  which  I  am  conscious  of  baving 
passed  in  silence  many  admirable  traits  of  character  aiid  conduct,  and  of 
having  very  inadequately  portrayed  others,  witb  the  remark  that,  tlioogh 
our  companion  and  brother  has  departed,  his  works  and  his  influence 
still  remain  tx)  us;  that,  sorrow  as  we  must  for  his  Joss,  we  can  still 
recall  witb  pride  and  satisfaction  the  example  be  has  left  us  of  all  that, 
in  heart,  in  spirit,  and  in  life,  the  true  man  of  science  ought  to  be. 


The  following  is  a  list  of  the  published  scientific  papers  of  Alexander 
Dallas  Bacbe,  copied  firom  the  appendix  to  an  address  by  Dr.  Beqjamio 
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A.  Gonid,  before  the  Americaa  Association  for  tlie  AdvancemeDt  of 
Science,  Aagust  6, 1868.  | 

1>'J9— Feb.       On  the  BpeciSc  Uuat  of  tbe  atoms  of  bodies.    Journ.  FhUa.  Aoad.  Xat.  Sa., 

Ti,  141. 
I^^SO— tUy.       Od  tbe  inflammation  of  pbospbonis  in  &  partial  racaam.    Amtr.  Journ, 

Set,,  xviU,  372. 
li^l— Ubt.       Beport  of  tho  oammittae  of  the  Fnuiklin  Inatitnte,  of  PennBj-Ivaiiia,  ap- 
pointed May,  lft29,  to  ascertain  by  experiment  the  vnhio  of  wat«r  ae  a 
movini;  poirer.    Jonr*.  fivnk.  Inst.,  vii,  145 ;  viii,  is,  i,  &c. 
I'StI — April.    Safety  appotataa   for  steBmboata,  beiu^  a  combination  of  tbe  fusible 
metal  disk  with  the  coiniiion  safety-valve.    Jaum.  lyanliUn  /ul.,  vii, 
317  ;  Antr.  Journ.  Sd.,  xi,  317. 
1-Ml— Oct.        Meteorological  ottservatioos  during  tbe  solar  eclipse  of  February  IS, 

1831.     lyooi.  Amer.  PhiL  Soc,  iv,  132. 
1832 — July.       TroUBlatiOD  of  Beraoliiui'a  Essay  ou  Chemical  Nomenclatnie.    Awter. 

Jottnt.  SeL,  xxii,  246 ;  Philadel^ua,  1832. 
lS32~JDly.       Notice  of  experiments  on  electricity  developed  by  magnetism.    Jourti. 

PrttnkUn IngL,  X,  e6;  Jmer.Jnarn.  5ci.,  xxii,  409. 
Iij32 — Get.        Alarm  to  be  applied  to  tbe  interior  flues  of  steam-lioilers.    Joum.  fVoDit- 

m  Inst.,  X,  317. 
H3»— Noi».       On  tbe  diumol  variation  of  tbe  magnetic  needle.     Tran*.  Amer.  Phil.  8oc„ 

V,  1. 
l^tJS — Uar.       Elementary  rietr  uf  the  application  of  analysis  to  reflection  and  refrac- 
tion.   An  ^pendix  to  Sir  David  Bronrster's  treutise  on  optica.     Phila- 
ddphia,  1833.    pp.  95. 
I^S33 — July.       Translation  of  Avogadro's  memoir  on  tho  elnstic  force  of  tho  vapor  of 

mercury.    Jmer.  Jonm.  Sei.,  xxiv,  36G. 
1^33 — Jnly.      Note  of  the  affect  npon  the  magnetic  needle  of  the  anrora  borealis,  risi- 
ble at  Philodolpbiaon  the  ITlhof  May,  1833.    Journ.  FraHklin  Jnal.,xn, 
5;  JuMT.  J(>iin>.5d.,  xxvii,  113. 
1S33 — Not.       Attempt  to  fix  the  date  of  Dr.  Fronkliu's  observation,  in  relation  to  tbe 
northeast  storms  of  the  AtlikUtic  Statca.    Joum.  Fi-anktin  Intl.,  xii.  300. 
1"33 — Dec.       Beport  of  eiperiments  on  the  navigation  of  the  Cliceaiirake 'and  Dels- 

nore  Canal  by  ateom.    Journ.  FraHtlia  Intt.,  xli,  3G1. 
18:14 — Jan.       Observations  on  thediatnrbanceiu  thedirectiou  of  tbe  boriznntal  needle, 
daring  the  occurrence  of  the  aurora  of  Jnly  10,  183.1.    Joum.  Franklin 
/nil.,  xiii,  1;  Amer.  Joum.  Sei.,  xxvii,  118. 
ViW — Jon.       Beport  of  tbe  managers  of  the  Franklin  Institute,  in  rclatioD  to  nt'ighls 
and  measnres.    Presented  in  compliance  with  a  resolution  of  the  bouse 
of  represeniatives  of  tbe  State  ol  Pennsylvania.    Journ.  Franklin  ImU, 
xiv,  6 ;  PkiUxitlpkia,  1S34. 
Ki\ — Jnna.     Analysis  of  some  of  the  coalsof  Penuaylvonio,  (mailc  Jointly  with  Profea- 

soc  H.  D.  Bogcrs.)    Joum.  Phila.  Aead.  Nat.  Sd.,  vii,  V>a. 

1-434 — Oct.        On  tbe  variation  of  tbe  magnetic  needle.    Amer.  Journ.  Scl.,  xxvii,  385. 

I'r<;i4 — Nov.       Observations  todetermins  the  magnetic  dip  at  Baltimore,  Philadelphia, 

New  York,  West  Point,  Providence,  Springfield,  and  Albany,  (mnda 

Jointly  with  Professor   E.  H.  Courtcuay.)      Traiu.  Amer.  Pkil.  Soe., 

v,209. 

I--14— Nov.       Meteoric  observations  on  and  about  Nov.  13, 1634.    Anter.  Joum.  Sd., 

sivii,  335;  Johth.  FhvtlHn  Init.,  xri,  309. 
I'^Tti     iTna        Hote  relating  to  the  hardening  of  lime  under  water,  by  the  notion  of  car- 
bonato  of  potasaa,  &c.,  and  to  tbo  burdening  of  carbonate  of  lime  is 
the  ^r,  by  potasaa  and  soda.    Joui-n.  FVauk.  Intl.,  xv,  6. 
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1835— Ukt.  Met«oro1of^cal  obwrvations  made  dnrJDg  the  solar  MlipsB  of  November 
30, 1834.    Ihiiu.  Anur.  Phil.  Soc,  v,  337. 

1935— Hft]>'.  ExporimentalilluatratloDBof  the  radiatinf^and  nlisorbiog  potrers  of  sur- 
faces for  heat,  of  the  effecta  of  transparent  icrecna,  of  the  cooductiii); 
power  of  solids,  &c.  Joura.  Fraakiin  Inst.,  in,  303 ;  Amer.  Journ.  Sei,, 
zxviii,  320. 

1B35 — Ha;.  Replies  to  a  circular  in  relation  to  tbe  oconrrenoe  of  an  DOtienal  meteoric 
display  on  tbe  13th  of  November,  addressed  by  the  Secretary  of  War 
to  the  militaiy  posts  of  the  United  States,  vith  other  facts  rclatiug  to 
the  same  qnestioD.  Amtr.  Joum.  Set.,  xxviii,  305 ;  fyum.  Franklin  Intl., 
ivi,  149. 

1835— Jnne.  Experimenta  on  the  elBcacy  of  Perkins's  steam-boilera  or  circnlalors. 
Joum.  Franklin  t«4t,  xv,  379, 

1835-^nly,  On  the  comparative  corrosion  of  iron,  copper,  zinc,  Ac,  by  a  satnrated 
solution  of  common  salt.    Joum,  fVankfin  /im1.,tv1,3. 

1S35 — Nov.  Inquiry  in  relation  to  the  alleged  inflnence  of  color  on  tbE  radiation  of 
Don-lnminoas  heat.  Jmim.  Franklin  Init.,  ivi,  289;  Amer.  Joui-n.  Sd,, 
xsx,  lli. 

1835 — Dec.  Historical  notice  of  a  hypothesis  to  explain  the  greater  qaantitf  of  rain 
which  falls  on  the  surface  of  the  groand  than  above  it  Joam.  Frank- 
IJN  InsL,  xvii,  106. 

1836 — Jan.  Observations  npon  tbe  facta  recently  presented  by  Professor  Olmsti^d  in 
relation  to  meteors  seen  ou  tlio  13th  of  Novunibcr,  1S34.  Joum.  Frank- 
lin Intt.,  xvii,  ;)3 ;  Amer,  Jim™.  Sci.,  xsix,  383. 

1636 — Jan.  Historical  note  on  the  discovery  of  tbe  non-coDdnetiDg  power  of  ice. 
Joum.  Franklin  Intl.,  xvii,  182. 

1836 — Jan.  Report  of  experiments  made  by  tbe  committee  of  the  Franklin  Institute 
of  Pennsylvania,  on  the  explosions  of  steam-boilers,  at  the  request  «l 
the  TreoBTiry  Department  of  the  United  States.  Joum.  Franklin  In>l., 
xvii,  1,  73,  145, 217,  289. 

1836 — Fob.  Remarks  on  amethod,  proposed  by  Dr.  Thomson ,  for  determining  tbcfwo- 
portionsof  potassaand  soda  in  amixtnreof  tbe  tvro  alkalies;  with  the 
application  of  a  similar  invGittigatioQ  to  a  different  method  of  analysis. 
Joum,  Franklin  In«t.,  svii,  305. 

1836 — ApiiL  Not«s  and  diagrams  illustrative  of  tbe  directions  of  the  forces  nctiiig  at 
and  near  the  sorface  of  the  eartb,  in  different  parts  of  the  BmnsTiirk 
tornado  of  Jnne  19,  1835.     Tram.  Amer.  Phil.  Soc.,  v.  407. 

1836 — May.  Or  the  relative  horizontal  intensities  of  terrestrial  magnetism  at  severul 
places  in  the  United  States,  with  the  investigations  of  corrections  lor 
temperature,  and  comparisons  of  the  mettiods  of  oecillntion  in  full  and 
in  rarefied  air,  (Jointly  with  Professor  E.  H.  Conrtenay.)  7Viii».  Amtr. 
Phil  Soe.,  V,  427. 

1836 — July.  Proposed  forms  of  diagrams  for  exhibiting  to  the  eye  tbe  resnlla  of  a 
register  of  tbe  direction  of  the  wind.    Joum,  FrankUn  Inat.,  xviii,  'ii. 

1637- Hay.  Corresponding  magnetic  observations,  in  connection  with  Profesaoi 
Lloyd  of  Dnblin,  to  determine  tbe  relative  magnetic  intensity  in  Phil- 
adelphia, Dublin,  and  Edinburgh.     Proc.  Ji.  Iriih  Acad.,  i,  71. 

1838 — Aag<  Note  on  tbe  effect  of  de&ected  currents  of  air  on  the  quantity  of  rain  col- 
lected by  a  rain-gange.    Sep.  Jlrit.  Aiioc.  Adv.  ScL,  IB38,  ii,  25. 

1839 — Hay.  Report  on  education  in  Europe,  to  tbe  trustees  of  the  Girard  College  for 
Orphans.    Hvo.    pp.666.    Philadelphia,  1839. 

1839 — Nov.  Comparison  of  Professor  Loomis's  observations  on  magnotio  dip  with 
those  obtained  by  Profeeeor  Conrtenay  and  bimself.  iVec.  Amer.  Phil. 
Soc.,  i,  146. 
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1839 — Not.  SimnltBDeona  nuffoetio  obserratioiie,  m>d«  in  correspoDdeDce  witU  Pn>- 
fessoi  Lloyd  of  Doblin.  Proo.  B.  Irith  Atad.,  i,  460 ;  Anter.  Journ.  Sei^ 
ili,  212. 

1640 — Mar.  Obscrvntioiuof  the  nugnetio  inteiiBit;  &!  tireDty-oneatationB  id  Earopc 
Iran*.  Ainer.  PhiL  Soe.,  vil,  7o ;  Proc  Am«r.  PkU.  Soo.,  i,  195. 

U40 — Not.  Detenoiuntioa  of  the  magnetic  dip  at  Philadelphia  and  Baltimore. 
Proe.  Amer.  PAH.  So«.,  i,  294. 

1840 — Deo.  Od  an  instrameiit  for  measaring  the  otianges  in  the  Tertical  compo- 
nent of  the  force  of  terrestrial  magaetiBm     Proc  Amrr.  Phil.  8oo.,i,SU 

1S41 — May.  Diagram  of  the  diiectioo  and  force  of  the  wlud,  and  ainottnt  and  rate  of 
rain-fall  duriog  the  Bevere  gust  of  April2, 1841.  Proc.  Amer.  Phil.  So«., 
ii,  56. 

1841— Jnly.  Onot»erTation»oftheinBgneticdip,madeat  Baltimore  by  Mr.  Nicullct 
and  MtOor  Graham.    Proe.  Amtr.  Phil.  Soc,  \i,  83. 

IS41 — Nov.  Account  of  the  formation  of  camuloa  clond  ftam  the  action  of  a  lire. 
Proc  Amer.  PhU.  Soe.,  ii,  116. 

1842 — Mar.  Semi-annual  report  of  the  principal  of  the  High  School,  and  report  to  the 
controllers  of  the  public  schools.  Tteenlg-finirllt  JaitiMl  Report  of  Con- 
trolltrt  of  PtMie  SAooU  of  pmaMpkia,  pp.  23,  00. 

1842 — April.  On  the  application  of  the  self-regiat«ring  raiu-gango  to  registering  the 
fall  of  snow.    Proe.  Amer.  Phil.  Soe.,  ii,  164. 

1642 — Joly.  Report  of  the  principal  of  the  Central  High  School  for  the  year  ending 
jDl<r,  1842.    8to.    pp.  120.    PlUladdphia. 

1642 — Oct.  Address  delivered  at  the  close  of  the  twelfth  exhibition  of  Americaii 
manafacturea,  held  by  the  Franklin  Institute. 

1842 — Dec.  On  a  modification  of  Lloyd's  induction  inclinometer.  Proc.  Aner.  Phil. 
Sot.,  ii,  237. 

1B43— Jan.       On  a  nev  deir-point  hygrometer.     Proc.  Amer.  Phil.  Soe.,  ii,  Q49. 

1843— May.  Results  of  two  years'  observations  of  the  magnetic  Clements,  and  of  the 
temperature,  pressure,  and  moisture  of  the  atmosphere  at  the  magnetic 
observatory  of  Qirard  College.    Pr»c.  Amer.  Phil.  Soe.,  iil,  90. 

1843 — May.  Account  of  an  instramenl  for  determining  the  conducting  power  of 
bodies  for  heat.     Froe.  Amer.  Phil.  Soe.,  iii,  133. 

1643 — Hay.  Account  of  observations  at  Pbiladelphia  and  Toronto,  daring  the  mag- 
netic disturbance  of  Hay  0,  1S43,  and  their  bearing  upon  the  qnestion 
of  tbc  kind  of  instruments  and  observations  appropriate  to  determine 
SDch  phenomena.     Pme.  Amer.  Phil.  Soe.,  iii,  175. 

1345 — Feb.  Report  t«  the  Treasury  Department  on  the  progress  of  construction  of 
standard  Weights  and  measiin>a.    Senate  Doc.  149,  28tft  Couffreat,  2ii 

1847 — Deo.      Description  of  a  new  base  apparatus  used  in  the  United  States  Coa^t 

Survey.    Proc.  Amtr.  Phil  Soe.,  \v,  368. 
1B48— Dec      On  a  now  method  of  observing  transits.    Monlhls  .Vol.  R.  Aitr.  Soe.,  i\, 

123;  BuU.  Aead.  ScL,  Briuieli,  ivi,  313;  Ailr.  Kackr.,  xxviii,  273. 
1849 — Aug.      Comparison  of  the  results  obtaioed  in  geodesy  by  the  application  of  tlio 

theory  of  least  squares.    Proc.  Amer.  Anoc.  Adv.  8ci.,  Camhridga,  1849, 

p.  102. 
IB49— Aug.      On  the  progress  of  the  survey  of  the  coast  of  the  United  States.    Proc. 

Amer.  Anoc,  Cambridge,  1849,  p.  162. 
1850 — Mar.      Notes  on  the  results  of  observations  of  the  direction  and  force  of  the 

wind  at  the  Coast  Surrey  stations  at  Mobile  Point  and  at  Cat  Island, 

Gulf  of  Mexico.    Proc.  Amer.  Anoo.,  CharleaUm,  1850,  p.  50. 
1850 — Uar.      Abstract  of  a  communication  on  the  recent  progress  of  the  telegraphic 

operations  of  the  United  States  Coast  Survey.    Proc  Antr.  Auoe., 

Ckarteibm,  1650,  p.  122.  ,^  , 
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Method  used  ia  the  Coast  Sorvoy  for  nbowlDg  t)ie  results  of  cnrreDt 

observations.    Proo.  Amtr.  Aiaoe.,  Nae  Hmen,  1850,  p.  70;  C  S.  Bsp., 

1850,  p.  lae. 

Remarks  npoD  tbe  meeting  of  tbe  Americau  Association  at  Cfaarlestou, 
in  March,  1950.    Fno.  Avter.  Anoe.,  Nein  Haven,  1S50,  p.  159. 

Notes  of  a  discussion  of  tidal  observationii,  in  connection  with  the  Coast 
Snrvey,  mode  at  Cat  Islaud,  intLeOuLf  of  Mexico.  Proc  Amer.  Jmm 
Xea  Barea,  1850,  p.  S81 ;   Amcr.  Jbuni.  &i^  xU,  34t ;   C.  S.  Sep.,  1B51 


ISJO— Aug. 
ISjO— Ang. 


1*51— May. 
1651— May. 


l(C.l— May. 
IT.l— May. 


1951— Ang. 

1H55J— Mar. 

I8r,3— jQly. 


Current  chart  of  Nen  York  Bay,  &om  obaervatiouB  in  tbe  Coast  Sorrey. 
Proc,  Aittfr,  Aiaoc.,  Cincinnati,  1851,  p.  43. 

Comparison  of  curves  showin);  the  hourly  changes  of  magnetic  deolina- 
tion  at  PhiUulel]ihia,  Turontu,  and  Hobarton  from  April  to  August,  and 
from  October  to  Fobmary,  and  for  March  and  September.  Proc  Amir. 
Atloc,  Cincinnati,  1851,  p.  Gi. 

On  the  determination  of  the  velocity  of  mund  by  the  method  of  coio- 
cidences.    Prm.  Aner.  Amoc,  Cinciimali,  1851,  p.  75. 

Notes  on  the  use  of  the  zenith  toloscope  in  det«ruiining  latitudes  in  the 
Coast  Snrvfly  by  Tolcott's  method,  and  on  the  rednotion  of  tlie  obeer- 
vatloDS.     Five.  Aaur.  Aaoc.,  CindnnaO,  1851,  p.  151 ;   Amer.  Joitm.  StL,    • 
xiv,  191. 

Additional  notes  of  a  discosBion  of  tidal  observations  made  inconneotioB 
with  the  Coast  Survey  at  Cut  lalaud,  Louisiana.  Proc.  Amer.  Anoe., 
Albans,  1«>1.  P-  9* ;  '*"«■■  •'""'T-  ^v  itiv,  346 ;  C.  S.  Bep.,  1853,  p.  111. 

Notes  on  the  tides  at  Sand  Key,  near  Kuy  West,  Florida.  Proc  Amer. 
Anoc,  Albany,  1851,  p.  138. 

Address  on  retiring  from  tbe  duties  of  president  of  the  Americaii  Asso- 
ciation for  tbe  Advancement  of  Seieaoe.  Prot.  Amer.  Auoc,  Albany, 
1851,  p.  41. 

Report  on  tbe  harbor  of  Charleston,  South  Carolina,  (na  chairman  of  a 
committee.) 

On  the  tidce  at  Key  West,  Florida,  from  observations  made  in  counectioB 
with  the  United  Statee  Coast  Sorvoy.     Proc  Amer.  Aatoc,  Cleveltad, 

1853,  p.  32 !  Amer.  Joum.  Bd.,  xviii,  306  j  C.  a  Bep.,  1853,  p.  71. 

Ou  the  tides  of  the  western  coa^t  of  tlie  United  States,  from  observations 
at  San  Francisco,  California,  in  connection  with  the  United  States 
Coast  Sorvoy.  i'pi>c  Amer.  Auoc,  Clfrttand,  1853,  p.  42;  Amer.J«>tm. 
Sci.,  sxi,  1 ;  C.  S.  Sep.,  1853,  p.  77. 

Preliminary  determination  of  co-tidal  lines  on  tbe  Atlantic  coast  of  the 
United  States,  from  tbe  Coast  Survey  tidal  observations.  Proc  Amtr^ 
Jwoo.,  Washington,  1854,  p.  107 ;  Amer.  Jonm.  Sd.,  xxi,  14 ;  C.  S.  Ay., 

1854,  p.  147. 

Comparison  of  the  dinmal  inequality  of  the  tides  at  San  Diego,  Ban 
Francisco,  and  Astoria,  on  tbe  FaciBc  coast  of  the  United  States,  &om 
observations  in  connection  with  tbe  Coast  Survey.  Proc.  Amer.  A—oc, 
WatUngton,  lKi4,  p.  161 ;  Amer.  JoKnt.  Sci.,  ixi,  10 ;  C.  3.  Bgt.,  1854, 
p.  152. 

On  the  distribution  of  temperature  in  and  near  the  Gulf  Stream,  off  the 
coast  of  the  United  States,  from  observations  mode  in  the  Coast 
Survey.  Proe.  Amer.  Aatoc,  Wathington,  1854,  p.  134 ;  Amer,  Joimt. 
ScL,  ixi,  29 ;  C.  S.  Rep.,  1854,  p.  156. 

Second  report  on  tbe  harbor  of  Charleston,  Sontb  Caiolioa. 

Discussion  of  observations  for  the  isodynamic,  isogouic,  and  isocUafd 
cun'cs  uf  terrcAtrial  magnetism,  on  and  near  the  line  of  the  bonndot^ 
survey  between  the  United  States  and  Mexico,  made  in  1849-1853, 


EITLOOT  OH  FBOFESSOB  ALEXANDEB  DALLAS  BACHE. 


113 


IffiS— Ang. 
1955— Ang. 


1855— Aug. 

1855— Deo. 
ItJSe-^aa. 
11156— Aug. 

1856— ATig. 


Trader  the  order  of  W.  H.  Emory,  and  combined  vith  obserrationa  at 

San  FranciMO,  Califomia,  and  Dollar  Poiat,  (E.  Base,)  and  Jupiter,   - 

Texaa.    Men.  Amer.  Acad.  Art*  and  SeL,  r,  372. 
Approximate  co-tidal  linuB  of  the  Pacific  coast  of  the  Uoited  States, 

&om  obaerratioDS  in  the  United  States  Coast  Survey.    Proa.  Amer. 

Auoc,  Promderxx,  1^5,  p.  144 ;  C.  S.  Bep.,  1655,  p.  33a 
Notice  of  the  tidal  observationa  made  on  the  coast  of  the  United  States, 

on  the  Oolf  of  Mexico,  with  type-cnrres  at  the  eevera]  stations,  and 

their  decomposition  into  the  curves  of  dinroal  and  eemi-diumal  tidM> 

Ftoh.  Amer.  Auoc,  Fnmdenee,  1855,  p.  152 ;   Aner.  Jour*.  Sti.,  xxi,  128 ; 

C.  8.  Btp.,  1865,  p.  316. 
Notice  of  earthquake  waves  on  the  westom  coast  of  the  United  States 

on  the  33d  and  S&th  of  Decemher,  1854.    Proc  Atter.  Attoc.,  Prmidaut, 

1855,  p.  153 !  Jbwt.  Joitm.  &».,  xii,  :t7 ;  C.  8.  Sep.,  1855,  p.  342. 
Bepart  to  New  York  harbor  oommissioneiB,  on  sorveys  of  New  York 

Harbor. 
AuDual  address  before  the  American  Geographical  Society,  being  a  paper 

apon  the  Oolf  Stream.    lMleH»  Atiier.  Oeogr.  Soo.,  ii,  94. 
Approximate  co-tidal  lines  of  dinmal  and  semi-diurnal  tides  of  the  ooaat 

of  the  United  States  on  tbeOnlf  of  Mexico.    Proe.  Amer.  Anoc.,  Albany f 

1856,  p.  168 ;  Jmor.  Joiirn.  Soi.,  xxiii,  13;   C.  8.  Sep.,  1856,  p.  232. 

On  the  general  distrlbntionof  terreetrialm^netismiatheUuited  StateSr 
from  observations  made  in  the  United  States  Coast  Survey  and  others, 
(in  eonnection  with  Mr.  J.  £.  Hilgard.)  Proc.  Amer.  Attoc,  Albans,. 
1856,  p.  187 ;  Amv.  Joum.  Soi.,  xxvi,  1 ;  C.  S.  Sep.,  1866,  p.  20!>. 

Observations  to  determine  the  caose  of  the  increase  of  Sauily  Hook, 
made  by  the  Coant  Snrvoy  for  the  commissioneis  on  harlmr  encroach- 
ments. PrOB.  Avttr.  Anoc,  Albany,  1856,  p.  171 ;  Amct.  Jour*.  Soi., 
xxiii,  16 ;  C.  S.  Btp.,  lH5e,  p.  26J. 

Noticeof  oheervations  to  determine  theprogreesof  the  tidal  wave  of  the 
Hndson  Biver,  made  by  the  Coast  Survey  for  the  commlasioners  on 
harbor  enoroacbmeuls.     Proc  Amer.  Alloc.,  Albany,  173 ;  Ataer.  Joum. 


1656— Oct. 
1866— Deo. 


1656— Deo. 
lK7-ATig. 


18G7— Ang. 

1657- Aag. 


Soi.,  3 


i,  17. 


Notes  on  tbe  progress  made  in  the  Coast  Snrvey  in  prediction-tables  for 
the  tides  of  the  United  States  coasi.  Proe.  Amtr.  Aitoc,  Albany,  1866, 
p.  166;  C.  8.  Sep.,  1856,  p.  249. 

Anniversary  address  before  tbn  American  Institute  of  tbe  city  of  New 
York,  during  the  twenty-eighth  aunnal  fair.    Neie  York,  lri57,  pp.  60. 

Beport  to  New  York  barbor  commissioners  on  the  progress  of  the  survey 
of  Now  York  harbor. 

Notes  on  the  winds  of  the  coast  of  tbe  United  States  on  the  Gulf  oi 
Mexico.     C.  8.  Sep.,  p.  272. 

Beport  of  Superintendent  of  Weights  and  Measures. 

Notice  of  tbe  dnterminntion  of  the  longitude  of  Fernandina,  Amelia 
Itdand,  Florida,  by  means  of  chronometer  exchanges  from  Savannah, 
Oeorgia,  (in  con iiection  with  Mr.  C.  A.  Scbott.)  Proc  Amer.  Amoc, 
Montreai,  185T,  p.  166;  C.  8.  Btp.  1857,  p.  314. 

Ob  the  heights  of  tbe  tides  of  tbe  Atlantic  coast  of  the  United  States, 
from  observations  in  the  Coast  Snrvey.  Pnx.  Amer.  Aitoc,  Montreal, 
ie67,p.l76;  Amer.  JouTJi.  Set.,  XXV,  t7 ;  C.  S.  Rep.,  p.  3i2. 

On  the  winds  of  the  western  coast  of  the  United  States,  from  observa- 
tions in  connection  with  the  United  States  Coast  Survey.  Proc  Atner. 
Auoe.,  Montreal,  1857,  p.  183;  Amer.  Joun.  Sei.,  xxv,SS;  C.  S.  Sep., 
1657,  p.  354. 
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1K7 — Aug.  Notes  on  the  measiiTemeDt  of  the  base  of  tbo  primary  tti angulation  of 
the  eastern  section  of  tbe  coast  of  the  United  States,  on  Epping  Plains, 
Maine.  Proe.  Amer.  Auoc,  Montreal,  1857,  p.  160;  Amer.  Joum.  Sci., 
iiT,  p.  58 ;  C.  S.  Bep..  1857,  p.  302. 

lHi)7— Dec.  Keport  relative  to  tbe  New  York  harbor  snrvey.  IT.  S.  Seaale  Doc.,  185)4, 
No.  16. 

IcIiS— May.  On  a  supposed  personal  equation  in  the  ose  of  tbe  Eenith  telescope,  fbr 
determining  latitudes  by  Talcott's  method.  Proo.  Ancr.  Attoc,  Balti- 
more, lS5e,  p.  14 ;  C.  8.  Sep.,  1856,  p.  184. 

1858— May.  On  the  tidal  currents  of  New  YorlE  Bay,  near  Sandy  Hook.  Proe.  Amrr- 
Amoc,  Baltimort,  1858,  p.  80 ;  Amer.  Jomn.  So.,  iivi,  I'M ;  C.  S.  Rrp., 
1858,  p.  197. 

1858 — Jnly.  Defense  of  Dr.  Gonid,  by  tbe  scientific  coancil  of  the  Dudley  Observa- 
tory, (in  connection  vith  Professors  Joseph  Henry  and  BeoJ.  Peircc) 
Albany,  1858,  pp.  91. 

1859— Feb.  Addretifl  before  tbe  Alnmni  Association  of  tbeCentralHiiEh  School.  Pkila- 
Mpiia,  1859. 

1859— June.  Address  in  tribute  to  tbe  memory  of  Humboldt.  2^  Pulpit  and  So*. 
tnan,  No.6. 

1^'J— Ang.  General  account  of  tbe  results  of  the  disonssion  of  tbe  declinometer 
observations,  made  at  Girard  College,  Philadelphia,  between  the  years 
1840  to  1845,  witli  special  reference  to  tbe  eleven-year  period.  Proe. 
Anur.  Alloc.,  JipringfitU,  18.W,  p.  248. 

1859— Aug.  Ontf-Stream  oxplorHtions.  Third  memoir.  Distribution  of  temperatnre 
in  the  water  of  tbe  Florida  Channel  and  Straits.  Proe  Amer.  Anoc., 
Springfidd,  1859,  p.  257 ;  Amer.  Jour*.  8ci.,  xxii,  199 ;  C.  S.  Sep.,  1859, 
p.  306. 

1859 — Nov.  Discussion  of  the  magnetic  and  meteorological  observations  made  at  tbe 
Giranl  College  observatory,  Philodelpbia,  in  1840  to  1845,  Part  I. 
Investigation  of  the  eleven-year  period  in  amplitude  of  tbe  solar 
diurnal  variation,  and  of  tbe  disturbances  of  tho  magnetic  declination, 
pp.  22.  Smillia.  CoHtrib.  to  KttitaUdge,  voL  li,  art.  iv  ;  C.  S.  Hep.,  I85it, 
p.  278. 

18£0 — Ang.  Lecture  on  the  Oulf  Stream.  Proo.  Amer.  Aiioe.,  Neieport,  1860,  p.  xlix ; 
Amer.  Journ.  Sci.,  sxx,  313 ;  C.  S.  Sep.,  1860,  p.  165. 

1860 — Aug.  General  account  of  the  results  of  Part  II  of  tbe  discussion  of  tho  decli- 
nometer observations  made  at  tbe  Girard  College,  Philadelphia,  hv- 
twecu  1840  and  1845,  with  special  reference  to  the  solar  diomal  varia- 
tion and  itfi  aunnal  inequality.  Froc  Amer.  Aiaoc,  yerrporl,  1860,  p.  74 ; 
Amer.  Jouru.  Set.,  sxxt.  197. 

1860— Ang.  Abstract  of  a  discussion  of  tbe  influence  of  the  moon  on  tbo  declination 
of  the  magnetic  nenlle,  from  tbe  observations  at  tlio  Girard  College. 
Proo.  Amer.  Auoc,  Neieport,  1860,  p.  83 ;  Jmer.  Journ.  ScL,  zxxi,  98. 

IBGO— Sept.  Observations  of  tho  solar  eclipse  of  1860,  July  18,  at  the  Coast  Survey 
station,  Gnnstock  Mountain.    Antroa.  Journ.,  v\,  157. 

1662 — June.  Discussion  of  the  magnetic  and  meteorological  observations  made  at 
tbe  Girard  College  observatory,  Pliiladelphia,  in  1840  to  1845,  Port  11. 
luvestigatiun  of  the  solar  diurnal  variation  of  the  mognetio  declina- 
tion and  its  annual  inequality,  pp.  28.  Smith:  Contrib.  to  Enoitt,  vol. 
xiii,  art.  V ;  C.  S.  Sep.,  1860,  p.  293. 

1862 — June.  Discnssion  of  tbe  uiugnotic  and  meteorological  observations  made  at  tb<- 
Girard  College  observatory,  Philadelphia,  in  1840  to  1845,  Part  HI. 
Investigation  of  the  infiuence  of  tbe  moon  on  tho  raaguetio  declination, 
pp.  16.  Smitki.  Contrih.  to  Enmel,  vol.  xiti,  art.  vi ;  C.  8.  Sep.,  1860,  p.  312. 

1662— Sept.     Abstract  of  a  discussion  of  tbo  horizontal  componeitf  of  tbe  maf^ctlc 
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fbice,  from  observations  made  at  the  Girard  College  observatory,  Pbil- 
adelpliia,  in  tbe  years  1840  to  1845.    A-mer.  Joum.  Sci.,  xxxiv,  261. 

19G2 — Nov.  Discossioii  of  tbe  magaetio  and  meteorological  obBervations  made  at  the 
Oirard  College  olwervatory,  Pbiladolpbia,  in  1640  to  184S>,  secoDd  sec- 
tion, comprising  Parts  IV,  V,  VL  Horizontal  force,  investigation  of 
tlie  ten  or  eleven  year  period,  and  of  the  disturbances  of  the  horizontal 
component  of  the  magnetic  force ;  iavestigationB  of  the  solar  dlnmal 
variation  and  of  tbe  annnnl  ineqnality  of  tbe  horizontal  force,  and 
tbe  lunar  effect  on  the  same,  pp.78.  SmiOm.  ContriA.lo  Eiuml.,  vol.xiii, 
art.  viii;  C.  S.  Rep.,  J869,  p.  161. 

1863 — Nov.  Abstract  of  an  investigation  of  the  solar  diamal  variation  of  the  annual 
inequality  of  the  horizontal  component  of  the  magnetic  force,  from 
obeervations  made  at  the  Girard  College  observatory,  between  1840 
and  1845,    Amer.  Joum.  Sd.,  xzxiv,  373. 

I8G2— Nov.  Abstract  of  a  discussion  of  the  influence  of  the  moon  on  the  horizontal 
magnetic  force,  from  observations  made  at  the  Girard  College  observa- 
tory, in  the  years  1840  to  1845.    Avur.  Jount.  ScL,  uiiv,  381. 

1862 — Dec.  Additional  researches  on  the  co-tidal  lines  of  the  Golf  of  Mexico.  C.  S. 
Bt.p.,  1862,  p.  126. 

1663 — Jan.  Enlogy  on  Hon.  James  Alfred  Peaice.  Aniuuxl  Report  of  Regentt  Sntitk- 
Rontan  Jnaltlulion/or  1862,  p.  100. 

1663 — May.  Abstract  of  results  of  a  magnetic  survey  of  Pennsylvania  and  port-s  of 
adjacent  States  in  1840  and  1841,  with  some  additional  results  of  1843 
and  1862,  and  a  map.  Jmer.  Joum.  Sci.,  zxxv,  359;  C.  S.  Sep.,  1862, 
p.  212. 

1S63 — Oct.  Becords  and  results  of  a  magnetio  snrvey  of  Pennsylvania  and  ports  of 
adjacent  States  in  1840  and  1841,  with  soma  additional  records  aiid 
results  of  1834, 1835, 1843,  and  1862,  and  a  map,  pp.  88.  Smilht.  Coalrib. 
to  Knowl.,  vol.  xiii,  art.  viii. 

1861 — May.  IKscussion  of  the  magnetic  and  meteorological  observations  made  at  tbe 
Girard  College  observatory,  Philadelphia,  in  1840  to  1845,  third  sec- 
tion, comprising  Parts  VII,  VUI,  IX.  Vertical  force.  Investigation 
of  the  eleven  (or  t«n)  year  period,  and  of  the  distDihaDces  of  tbe  ver- 
tical component  of  the  magnetic  force,  and  appendix  on  tbe  magnetic 
effect  of  the  aurora  borealis ;  with  an  investigation  of  the  solar  dinmal 
variation,  and  of  the  annnal  inequality  of  the  vertical  force,  and  ol 
the  lunar  effect  on  tbe  vertical  force,  tbe  inclination  and  total  force,  p|i. 
72.    SmiOu.  Caitfrii.  U>  Sitoml.,  vol.  ziv,  art.  ii;  C.S.  Sep.,  1863,  p.  U<C. 

16^— Jan.  Discussion  of  the  magnetic  and  meteorological  observations  made  at  tbe 
Girard  College  observatory,  Philadelphia,  in  1840  to  1845 ;  fourth  sec- 
tion, comprising  Parts  X,  XI,  XII,  Dip  and  total  force.  Analysis  ot 
the  disturbances  of  the  dip  and  total  force;  discussion  of  the  solar 
dinmal  variation  and  annual  inequality  of  tbe  dip  and  total  force; 
and  discussion  of  the  absolute  dip,  with  tbe  final  values  for  declination, 
dip, and  force,  between  1841  and  1845,  pp.44,  Smitki.Conlrib.UtKiiowl, 
vol.  siv,  art.  iii ;  C.  S.  Sep.,  1864,  p.  183. 

1844 1«  1863.    Annual  reports  of  tbe  progress  of  the  United  States  Coast  Survey. 

1844  to  1848.    Annnal  reports  of  Superintendent  of  Weights  and  Measures. 

1855  to  1883.  Tide  tables  for  the  use  of  navigators,  prepared  from  the  Coast  Survey 
observations,  annually. 

Also,  the  followitig  reports  coucerniDg  harbors,  joiDtlj  with  Mesere. 
Totten  and  Davis: 


Report  upon  Cape  Fear  Eiver  and  harbor. 
Beport  of  Portland  harbor  ci 
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1855 — Mat.      SecoDd  report  of  tlia  ootniniMlonera  on  Porttaad  Larbor. 

1855 — Deo.       Report  of  advisory  conncil  of  the  New  York  borbor  commismon 

York  Jswmbly  Doc,  1856,  No.  8. 
1856— JdIj.     Report  of  tbe  advisory  council  of  the  New  York  harbor  commtsaioD, 

reconUDAiidiDg  oertaiD  lines  in  tbe  East  and  North  Elvers,  and  in 

Brooklyn.    New  York  Senalt  Doe.,  18S7,  No.  40,  p.  107. 
1866 — July.     Report  of  tbe  odrieory  oonnoil  of  the  New  York  harbor  commission  on 

Oowanoa  Bay  and  ita  improvements.    Sex  York  SaMe  Doc.,  1857,  No. 

40,  p.  118. 
1856— Sept.     Report  of  tbe  advisory  couneil  of  the  New  York  harbor  commiBston  on 

tbe  Hell  Gate  Passage,  regarded  aa  a  channel  of  approach  to  New  York 

harbor,   JAno  York  Striate  Dob.,  1857,  No.  40,  p.  137. 
lfK)6 — Oct.       Second  general  report  of  tbe  advisory  council  to  the  barbor  commis- 

sioneiQ,  on  lines  in  New  York  baibor.    New  York  iSaialt  Doc,  1857,  No. 

40,  p.  81. 
1656 — Deo.      Beport  of  tbe  advisory  conncil  to  tbe  commissioners  on  harbor  encroacb- 

menta  of  New  York,  in  regard  to  safb  and  commodlona  anchorages 

in  New  York  harbor,  for  the  purposes  of  tbe  qnarantine  of  vessels. 

Ifw)  York  Smatt  Doc,  1857,  No.  40,  p.  132. 
1856 — Dec.      Report  of  tbe  advisory  conncil  to  tbe  New  York  harbor  commissioners 

upon  Hariem  River  and  Spnyten  Dnyvil  Creek.    New  York  Senate  Doc, 

1857,  No.  40,  p.  151. 
1857 — Feb.       Beport  of  tbe  advisory  conncil  of  lines  for  the  East  BlTer,  for  the  shore 

of  Long  Island,  and  tbe  east  shore  of  Btaten  Island.    San  York  SmaU 

Doc,  1857,  No.  136,  p.  9. 
18S7— Har.      Beport  of  tbe  advisory  conncil  to  the  New  York  harbor  commisalonei* 

npon  the  comparative  map  of  New  York  Bay   and  harbor,  and  Its  ap- 
proaches, prepared  by  the  Coast  Survey  in  Marcb,  1857.    Nete  York 

Senate  Doc,  1857,  No.  136,  p.  12. 
1860 — Mar.      Preliminary  reports  of  commiBsionerBOnBostonharbor.  Boiton  CUy  Doc, 

1860,  No.  37. 
1660 — Dec.       Second  report  of  United  StatM  commissioners  on  the  condition  of  Boston 

harbor.    BoiUm  dig  Doc,  1860,  No.  97. 
ie6&— Dec.      Special  r«port  of  the  United  States  commissioners  on  Boelau  harbor,  on 

tbe  relation  of  Mystic  Pond  and  River  to  Boston  harbor.    Boilon  Oity 

Doc,  1861,  No.  IS. 
1860 — Deo.       Report  of  tbe  advisory  conncil  of  the  Joint  committee  of  tbe  Massacbn- 

setts  l^slatnre  on  the  subject  of  a  ship-canal  to  connect  Barnstable 

Bay  and  Bnuard's  Bay.    Maei.  Pub.  Doc,  1864,  No.  41. 
1861— Sept.     Fonrth  report  of   the  United  States  commissionera  on  Boston  harbor. 

Bo»lon  City  Doc,  1861,  No.  62. 
1861— Sept.     Fifth  report  of  tbe  United  States  oommissioners  on  Bueton  borbor.   £m- 

to>  CUy  Doe.,  1861,  No.  63. 
1863 — April.    Sixth  report  of  tbe  United  States  commissioners  on  Boston  batbot.  Boe- 

Ion  OUs  Doc,  1863,  No.  63. 
1864— Mar.      Seventh  report  of  the  United  States  commissionera  on  Bost«n  harbor. 

Boilon  OUg  Doc,  1864,  No.  33. 
1864— Uar.      Eightb  report  of  tbe  United  States  oommissionera  on  Boston  harbor. 

Boebm  (%  Dm.,  1864,  No.  34. . 
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LICniBE  on  SWlTEEBLAlfD. 


By  Al-EXAKDER  DALI.AS  BACHE. 


[The  folloviug  leotore  on  Switzerland,  fioin  the  manosoript  of  Profeasor  Bache,  ia 
here  pnUisbed  fur  the  first  time  to  illnstrate  in  connection  with  the  foregoing  eolog; 
hia  habit  of  observation  and  bis  facility  of  description.  It  presents,  bowever,  a  lively 
sketch  of  one  of  the  moat  Interesting  portions  of  the  earth,  whether  considered  from  a 
historical  or  physical  point  of  view,  and  we  donbt  not  will  be  lesd  with  pleasnre, 
eapecially  by  all  who  have  been  iavored  with  a  visit  to  the  delightful  region  which  it 
ducribes.  The  original  notes  from  which  the  lectoie  was  prepared  were  taken  daring 
the  Profbesor's  visit  to  Switzerland  in  1837-'38.  The  foot-notes,  exhibiting  the  present 
cundiUon  of  the  conntry,  have  been  kindly  fumiahed  to  na  by  the  Hon.  Mr.  Hitz,  Swiaa 
cmsal  general  in  this  city. — J.  H.] 

Travelers  relate  that  in  certain  eooditions  of  the  atmosphere  a  spec- 
tator staoding  upon  the  shore  at  Beggio,  and  looking  upon  the  smooth 
waters  of  the  Straits  of  Messina,  sees  suddenly  rise  before  him,  as  if  by 
magic,  the  walls,  towers,  palaces,  domes,  and  streets  of  a  city,  in  which 
mimic  life  goes  on,  men  and  animals  moving  noiselessly  to  and  fro.  The 
illusion  is  as  complete  aa  if  the  waters  of  the  bay  were  a  foundation 
upon  which  the  genii  of  the  lamp  or  of  the  ring  had  suddenly  erected 
their  magic  Btroctures.  This  is  au  extreme  case  of  the  ordinary  illusion 
presented  to  those  who,  in  a  calm  clear  day,  look  at  distant  objects 
across  a  wide  expanse  of  bay  or  river.  Familiar  farms  are  strangely 
distorted;  level  shores  appear  precipitous}  the  puny  sloop  swells  into 
the  size  of  a  frigate ;  the  fisherman's  boat  becomes  a  dismasted  sloop, 
and  ita  occupant  a  giant.  Just  so  it  is  when  in  mental  vision  we  attempt 
to  look  through  an  atmosphere  disturbed  by  the  habits  and  prejudices 
to  which  we  are  accustomed.  Unreal  towers  and  walls  appear,  and 
objects  so  lose  their  shapes  that  the  most  familiar  forms  escape  recog- 
nition. Every  country  has  its  prejudices  resulting  from  education,  from 
all  the  influences,  political,  moral,  social,  and  physical  which  surround 
and  act  upon  its  citizens.  By  these,  in  general,  the  observer  of  men 
and  things  is  biased,  and  he  who  tlux>ugh  the  mists  of  his  national  or 
personal  pr^ndices  seeks  to  realize  their  just  forms  and  proportions, 
may  mistake  the  pigmy  for  a  giant,  the  shallop  for  a  &igate. 

Ia  estimating  the  institutions  of  the  Old  World  we  are  prone  to  forget 
ttiat  the  materials  for  onr  judgment  are  generally  furnished  by  the  opin- 
ions of  those  who  are  brought  up  under  a  totally  different  state  of  things 
from  that  which  exists  around  ns.  The  conclusions  which  we  thus  form 
may  be  the  very  opposite  of  those  to  which  we  would  have  come  our- 
selves, had  onr  own  prepossessions  fomished  the  inferences  from  the 
facts.    In  neither  case,  perhaps,  would  truth  be  arrived  at,  but  in  the 
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former  tbe  resolt  may  bo  deeply  injarioas,  becaaae  leading  to  modes 
and  habits  of  thoagbt  and  action  not  in  harmony  -with  the  pecnliarities 
of  our  country. 

Impressed  viUi  the  importance  to  Americans  of  judging  independ- 
ently of  the  institntions  of  Europe,  I  formerly  took  occasion  in  another 
place  to  present  a  cursory  view  of  the  capital  of  Austria,  as  illustrating 
the  effects  of  institutions  the  very  opposite  of  our  own.  I  design  on 
liiis  occasion  to  occopy  yoar  attention,  withont  further  exceeding  the 
limits  of  a  lecture  than  is  absolutely  necessary,  by  a  notice  of  men  and 
things  in  the  only  federated  republic  of  Europe,  Switzerland.  I  cannot 
pretend  to  set  before  yon  a  panoramic  view,  but  merely  a  few  detached 
pictures  in  outline,  so  selected  as  to  convey  a  tolerably  fair  idea  of 
republican  Switzerland  as  it  appeared  to  an  American.  By  contem 
plating  it  we  sh^l  have  an  example  of  the  practical  working  of  repub- 
licanism in  the  Old  World,  under  various  modifications,  and  with  the 
disadvantages  of  being  hemmed  in  on  all  sides  by  monarchies.  We  shall 
thus  see  the  power  of  this  system  to  civilize  and  to  enlighten. 

In  the  course  of  these  sketches  we  shall  find  much  bearing  both 
directly  and  indirectly  upon  the  objects  which  this  Institute  was  estab- 
lished to  promote.  Upon  the  map  of  Europe  Switzerland  is  so  well 
defined  by  its  boundaries  that  there  is  no  danger  of  its  escaping  the 
sight-  on  account  of  its  small  size.  The  Bhine  constitutes  nearly  two 
sides  of  this  boundary,  from  tbe  point  where  the  various  streams  from 
the  glaciers  of  the  Grisons  have  met  to  form  a  river  into  the  lake  of 
Constance,  and  from  its  exit  thence  to  where  tbe  Jura  Mountaiua  turn 
its  conrse  to  the  Northern  Ocean,  The  Jura  separates  Switzerland  from 
France,  and  with  merely  an  outlet  for  the  Rhone,  the  Alps  take  up  the 
line,  dividing  mgged  Switzerland  from  the  plains  of  Northern  Italy. 

The  picturesque  features  of  this  country  have  ftiruished  themes  for  the 
poet,  the  painter,  and  tourist.  Under  the  influence  of  its  snow-capped 
mountains,  its  shady  and  sequestered  valleys,  its  rough  glaciers,  and  its 
placid  lakes,  common-place  men  have  warmed  into  something  approach- 
ing to  poetic  fervor,  and  men  of  genius  have  poured  forth  their  iuspira- 
tious  in  verse  or  lofty  prose.  It  is  impossible  to  call  up  even  in  memory 
those  scenes  with  all  their  attendant  circumstances  of  romance — both 
nature  and  life  so  different  from  that  to  which  we  are  accustomed — 
-without  leeling  the  heart  and  the  imagination  moved  beyond  their 
wont. 

"Who  flrat  beholds  tlioae  everlastiDg  clouds— 

Thoso  njiglit;  hilla,  bo  sbnJoH'j',  so  sublime. 

As  ratber  to  belong  to  heaven  than  earth, 

Bnt  iustautl;  receives  into  his  aoul 

A  MDse,  a  feeting,  that  he  loses  not ; 

A  souctbing,  that  informs  him  'tis  an  honr 

Whence  he  may  <late  henceforward  and  forever." 

But  who  shall  dare  to  speak  in  plain  prose  of  scenes  of  which  the  muse 
of  Byron  hassungi    Tbe  nigged  nature  of  tho  country  within  this  bound- 
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aiy  has  had  its  effect  ia  determining  tbe  character  of  institutiouH  as 
Tell  as  of  individnals.  Small  tracts  of  country  are  as  completely  sepa- 
rated by  mountains  of  difficult  passage,  as  by  distence,  differ  in  tbe 
modes  and  facilities  of  life,  have  different  iuterests,  and  consequently 
separate  organizations.  The  character  of  the  topography  has  divided 
tbe  couDtry  into  many  small  states,  and  has  produced  striking  differ- 
ences Id  language  and  maiiiier»,  in  religions,  social  and  political  organ- 
ization, iu  a  conntry  of  not  more  than  one-third  tbe  extent  of  Pennsyl- 
vania, and  with  aboat  the  same  population  of  that  entire  State. 

The  present  Swiss  confederation  consists  of  twenty-two  sovereign 
states  called  cantons,  t)ie  division  of  which,  according  to  geographical 
position,  includes  also  that  of  language.*  Thus  the  north  and  middle  of 
Switzerland  contains  the  sixteen  cantons  where  a  dialect  of  the  German 
is  spoken,  Zurich  being  the  principal  canton  on  the  north,  and  Berne 
in  the  middle.  To  tbe  west  and  south  of  tbe  middle  are  the  mixed 
German  and  French  cantons  of  Neuchatel,  Friberg,  and  Valais;  to  tbe 
fioatheast  tbe  mixed  German  Romanic  and  Italian  canton  of  the  Grtsons, 
or  gray  league,  subdivided  into  its  littJe  sovereign  stated.  On  the  south- 
west arc  the  French  cantons  of  Vaud  and  Geneva,  and  on  the  south  of 
the  middle  the  Italian  canton  of  Teasiu.  While  the  language  spoken 
by  these  people  is  determined  by  their  proximity  to  those  who  speak  it 
in  its  purity,  their  social,  religious,  and  political  institutions  may  almost 
be  said  to  be  uninduenced  by  this  circumstance.  These  are  the  resnlte 
of  other  causes,  many  of  which  may  he  found  in  their  history. 

A  Florentine  scholar  relating  to  me  unpublished  anecdotes  of  the 
horrors  enacted  by  members  of  the  &ir-famed  family  of  the  Medici,  with 
Italian  fervor  broke  out  into  this  apostrophe :  "  Happy  yoar  great  coun- 
try, which  has  not  the  chains  of  a  dark  history  to  bind  it  to  the  institu- 
tions and  manners  of  a  by-gone  age.  Beware  how  you  men  of  tbe  pre- 
sent day  solly  tbe  pure  page  which  records  the  actionsof  your  forefathers, 
of  yoor  Adams,  your  Franklin,  your  Washington." 

The  condition  of  a  country  at  a  past  day  mast  assuredly  influence  its 
present  state  as  the  summer's  snn  npon  tbe  snow-covered  mountains  of 
the  Alps  increases  the  autumnal  flow  of  tbe  river  whose  sources  lie 
among  them,  or  as  the  accnmolation  of  the  winter's  snow  ujKtn  the 
moantain's  peak  produces  the  summer's  avalanche. 

Tbe  history  of  tbe  ESwiss  republics  shows  the  circumstances  which 
prepared  and  tbe  impulses  wbicb  gave  existence  to  each,  and  a  glorious 
history  it  is  upon  which  to  found  progress  ia  virtue  and  liberty. 

Nearly  iu  the  center  of  Switzerland  is  a  mountainons  district  which 
tbe  Bomans  never  reached,  into  which  the  bands  of  Attila  never  pene- 
trated, and  where  no  ruins  of  feudal  castles  esist  to  show  that  in  the 

'To  wit:  Znricb;  Bcnie,  Luceroo,  Uri  6chwji,  UatcrwatikD,  (upijur  nii'l  Ioiht,) 
Glanu,  Zag,  Friborg,  Solerac,  Baiiit,  (city  anO  country,)  ^liaQliaiiiM:ii,Aii|Miiixi'l.  (iHitli 
Httodes,)  St.  GaUco,  GriBOOS,  Aargan,  Tboi^'UD,  T<;^<3in,  Vauil,  Viilait,  N'lirliat'^l,  iiml 
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Middle  Ages  tbe  inhabitants  had  a  master.  Divided,  generally,  by  rocky 
barriers  into  separate  commaoities,  the  people  are  in  a  degree  united  by 
the  beautiful  lake  of  the  Forest  cantous.  These  people,  from  the  ear- 
liest records,  have  been,  and  are  now,  poor  and  pastoral.  They  form  the 
democnitic  cantons  of  Scbwyz,  Uri,  and  TTuterwalden,  the  nucleus  of 
Swiss  confederation.  As  early  as  the  twelfth  century  tbey  had  a  repre- 
sentative at  the  court  of  the  Bmperor  of  Germany,  then  Oie  titular  sov- 
ereign of  Switzerland.  Badolph  of  Hababorg,  whose  castle  was  near 
the  couQnence  of  tbe  Beuss  and  the  Aar,  the  father  of  the  founder  of 
the  house  of  Austria,  was  elected  the  representative  of  these  peasants, 
and  subsequently  the  family  claimed  the  dignitary  to  be  hereditary, 
This  claim  was  never  admitted,  and  to  its  impolitic  enforcement  by 
Albert  of  Hababorg,  accompanied  by  circumstances  of  peculiar  indignity 
on  bis  own  part,  and  of  great  cruelty  and  oppression  on  the  part  of  his 
bailiff  Gesaler,  was  owing  the  revolution  headed  by  Tell  and  bis  com- 
panions. 

In  pursuit  of  these  same  hereditary  rights,  Frederick  of  Austria,  with 
his  armies,  entered  the  Forest  cantons  by  their  mountain  passes,  deter- 
mined to  overrun  and  crush  them.  He  was  successfully  resisted  at  the 
pass  of  Morgarteu  by  one  thousand  three  hundred  men,  and  nine  thou- 
sand of  bis  troops  perished  in  this  defeat.  Thus  was  developed  that 
fierce  military  spirit  which  has  led  the  Swiss  of  every  age  to  acts  of  the 
most  devoted  heroism. 

From  their  wars  with  the  dukes  of  Austria,  tbe  Swiss  came  out  in 
1112  with  eight  cantons  recognized  as  independent.  Tbe  appetite  for 
war  had  been  whetted  by  this  successful  resistance  to  oppression,  and 
was  carried  to  its  height  by  the  defeat  of  Cbarles  the  Bold  of  Burgnndy, 
and  of  his  magnificent  troops,  at  Grandson  and  at  Morat.  The  spoils 
of  these  great  armies  suddenly  enriched  the  people.  Labor  was  neg- 
lected and  fell  into  contempt,  and  the  profession  of  arms  alone  consid- 
ered worthy  occupation  for  a  Swiss.  The  nation  was  for  a  time  debased 
by  a  mercenary  military  spirit,  and  it  required  two  centuries  of  blood- 
shed to  impress  tbe  lessons  necessary  to  tbeir  regeneration.  The  wars 
of  the  Reformation  gave  the  last  of  this  series  of  unhappy  lessons,  and 
at  their  close  left  the  several  cantons  confirmed  in  their  attachment  to 
the  same  churches  in  behalf  of  which  they  had  exx>ended  to  no  purpose 
their  blood  and  treasure.  In  1712  the  confederation  had  attained  nearly 
its  present  limits,  but  some  of  the  present  cantons  were  held  as  trib- 
utary provinces  by  the  others.  The  Swiss  spirit  of  former  days  burst 
forth  when  republican  Franco  liegan  to  proselyte  by  force  of  arms,  and 
the  constitution  of  tbe  new  Helvetic  republic  was  presented  at  the  point 
of  the  sword,  and  enforced  by  its  edge.  Wliile  the  cantons  of  the  plain 
were  held  by  the  French  armies,  pleasantly  occupied  in  appropriating 
the  savings  of  the  aristocrats,  and  in  giving  liberty  to  the  people  by 
depriving  them  of  their  independence,  the  Forest  cantons  dared  to 
declare  that  they  had  been  free  since  the  days  of  Tell,  and  Melchtbal, 
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and  Winkelrjed;  that  they  required  no  lessons  in  seif-goTerDment,  and 
would  resist  itivaaioQ  of  their  civil  and  religious  rights  to  the  death. 
Aloys  RediDg,  a  descendant  of  Kndolpb,  who  bad  defeated  Frederick  of 
Aastria  at  the  pass  of  Morgarten  five  hantlred  years  before,  occupied 
again  that  Tbermopylffi  of  his  coautry.  The  mode  of  wartiire  had 
changed ;  personal  strength  has  little  advantage  in  contests  with  fire- 
arms ;  rocks  and  stones,  though  launched  from  mountain  heights,  are 
imperfect  substitutes  for  cannon  balls ;  numbers  can  no  longer  be  coun- 
terbalanced by  valor.  Fonr  thousand  men,  aided  by  their  women  and 
children,  held  this  pass  two  days  against  forty  thousand,  but  at  last 
were  forced  to  yield,  and  the  Forest  cantons  received  the  constitution 
which  they  conid  no  longer  resist. 

The  days  of  the  Jacobins  passed ;  those  of  the  First  Consul  and  Empe- 
ror dawned,  waxed,  and  waned,  and  Switzerland  was  the  battle-ground 
on  which  the  French,  Anstriaus,  and  Russians  contended,  everywhere 
desolating  the  country  with  fire  and  sword.  The  pacification  of  Europe 
pat  an  end  to  the  horrible  scenes  then  enacted,  and  the  republics  of 
Switzerland  were  left  to  reorganize  themselves,  affording  in  their  rapid 
recovery  from  their  desolate  condition  a  strong  evidence  of  the  energy 
of  the  people.  The  organization  then  adopted,  with  some  changes,  exists 
at  present.  Forty  years  of  exemption  from  war  have  obliterated  the 
external  marks  of  the  misery  of  the  country,  bat  in  the  institutions  of 
the  different  States  the  influence  of  their  past  history  is  still  entirely 
visible. 

The  rough  sketches  which  I  must  pass  rapidly  before  yon,  to  give 
some  idea  of  the  present  condition  of  the  country,  will  be  taken  from 
the  French  and  tierman  cantons— those  which  exercise  the  most  influ- 
ence upon  Switzerland  as  it  is,  and  as  it  will  be. 

Geneva,  the  oldest  city  of  the  confederation,  is  the  frontier  town  upon 
the  southwest.  lU  foundation  dates  before  that  of  Bome  itself.  The 
inhabitants  were  among  those  Helvetians  whom  the  fortune  of  war  at 
last  put  at  the  mercy  of  the  Romans  who  occupied  the  city  with  their 
legions.  The  Middle  Ages  fonnd  it  aplace  of  importance  under  the  sov- 
ereignty of  tlio  Duke  of  Savoy ;  the  see  of  a  bishop,  nominatetl  by  the 
duke,  who  was  the  temporal  as  well  as  the  ecclesiastical  ruler.  History 
represents  its  moral  and  intellectual  condition  to  have  been  low,  its 
commerce  moderate.  Under  the  preaching  of  Farel  in  1535  the  citizens 
declared  for  the  Reformation,  and  drove  the  bishop  from  their  walls. 
In  1636,  Calvin,  a  native  of  Ficardy,  came  among  them,  and  by  his  pow- 
erful preaching  brought  about  a  second  reformation  which  changed 
entirely  not  only  thefaceof  society,  but  the  babita  and  modes  of  thought 
and  action  of  the  people. 

At  a  little  distance  from  the  water  the  shores  of  Lake  Leman,  or  tho 
Lake  of  Geneva,  rise  abruptly,  and  on  this  irregular  ground,  just  where 
the  Rhone  issues  from  the  lake,  the  city  is  built.  The  uature  of  the  site 
thus  divides  Geneva  into  an  upper  and  lower  town.    Below,  and  ou  the 
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Bteep  stieeto  occapying  the  slope,  are  the  boiuea  and  shops  of  the  trades- 
lUBu,  and  on  the  hill  are  those  of  the  more  wealthy  citizens^  once  the 
Genevese  aristocracy.  The  sahurb  on  the  opposite  hank  of  the  Bhone  is 
joined  by  bridges  to  the  old  town,  and  rivals  the  hill-top,  by  its  fine 
houses.  The  town  is  snrrounded  by  ramparts,  once  of  nse  to  resist  ene- 
mies and  now  affording  pleasant  promenades.  These  ramparts  often 
protected  the  town  in  times  gone  by,  but  did  not  prevent  its  occupation  by 
the  French  in  1798,  and  must  necessarily  yiekl  to  any  enemy  which  has 
the  means  of  bombarding  the  city.  The  conviction  of  their  inutility  has 
led  the  liberal  governments  of  Berne  and  Zurich  to  raze  these  ramparts 
to  the  ground.* 

The  anniversary  of  an  unsuccessful  attempt,  by  the  Savoyards,  in  1602t 
to  surprise  the  city,  is  still  celebrated.  Under  cover  of  a  dark  night,  and 
by  the  nse  of  scaling  ladders  painteil  black  the  better  to  conceal  them, 
a  party  of  the  enemy's  pioneers  had  mounted  the  walls  and  penetrated 
into  the  town,  when  they  were  discovered  by  the  careless  watch.  The 
citizens  were  surprised  but  not  daunted,  and  issuing  &om  their  houses 
with  such  arms  as  tbey  could  seize,  fell  upon  the  invaders.  The  first  gnu 
fired  from  the  ramparts  carried  away  several  of  the  scaling  ladders,  and 
prevented  succor.  iDthemorningtbepeopleassembledin  the  venerable 
church  of  St.  Peter,  when  the  pastor  opened  public  worship  by  giving 
out  the  124th  Psalm;  and  since,  on  every  12th  of  December,  the  same 
sounds  arise  from  the  voices  of  many  worshipers  i 
''  If  it  had  not  been  the  Lord  who  was  oo  oar  eiite,  now  ma;  Israel  taj  : 
"  If  it  had  not  been  the  Loid  who  wm  on  onr  side  when  meo  ruse  up  against  ns." 

The  IJniTersity  of  Geneva  was  founded  by  Galvtn,  in  1664,  and  has 
always  etyoyed  a  high  reputation.  In  order  to  connect  it  advantage- 
OQsly  with  the  grammar  schools  which  prepare  its  pupils,  the  auditories 
have  been  provided,  in  which  the  character  of  the  studies,  the  modes  of 
teaching,  and  the  discipline  are  intermediate  between  those  of  the  school 
and  of  the  university.  Public  instruction  is  under  the  control  of  the 
council  of  state,  hut  while  the  impress  of  the  best  minds  iu  this  intel- 
lectual city  is  upon  its  higher  institutions,  the  common  schools  are  not, 
nor  can  they  soon  be  made,  what  they  ought  to  be.  Like  most  of  their 
fellow-republicans  of  the  United  States,  the  Genevese  began  their  educa- 
tional edifice  at  the  top.  They  have  yet  to  learn  that  i)arsimony  in 
education  under  a  popular  government  is  waste ;  that  unless  instruction 
be  really  public  it  is  better  left  entirely  in  the  hands  of  individuals; 
that  it  is  in  vain  to  move  the  waters  and  then  to  pretend  to  say  to  the 
raised  wave,  thus  far  shalt  thou  go  and  no  farther.  The  Genevese  youth 
of  families  in  easy  circumstances  find  means  of  the  best  education:  do 
they  on  this  account  effectively  control  those  to  whom  the  so-called  re- 
public gives  less  light  T  Witness  the  frequent  revolutions  in  this  city, 
and  these  not  always  without  bloodshed.    The  government  is  founded 

*  Tbo  ramparts  here  loferred  to  have  oil  been  removed,  aud  Geneva  at  the  pci'Seut 
dute  (tS7I)  preacnte  no  evidences  of  ever  having  been  a  fortified  city. 
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on  a  popnlar  revolution,  and  all  attempts  to  impede  tho  progress  of  pop- 
ular institntions  must  in  tbe  end  prove  fbtile.  If  tlie  ligbt  of  edacntion 
be  denied  to  tbe  people  by  tbeir  mlera,  the  revolations  vi)l  be  bloody; 
and  in  no  case  can  there  be  happiness  or  safety  witboot  the  full  exercise 
of  popnlar  rights,  by  a  thoroughly  educated  people." 

Calvin,  as  head  of  tbe  consistory,  whose  members  then  formed  oue- 
third  of  tbe  council  of  state,  governed  Geneva,  and  impressed  his  own 
austere  character  upon  the  laws  and  manners.  Public  amusements 
were  prohibited  and  private  regulated.  The  number  of  guests  to  be 
invited  to  weddings  of  the  first,  second,  and  third  class,  wois  made  tbe 
subject  of  municipal  regulation.  All  dancing  was  Interdicted,  and 
when  it  was  foand  that  if  tbe  violin  were  played  people  would  dance, 
the  use  of  tbe  instrument  was  prohibited.  The  absence  of  light  amuse- 
ments, together  with  religious  feeling,  naturally  led  to  a  greater  use  of 
those  relaxations  deemed  lawful,  and  to  the  more  active  pursuit  of  science 
and  literature  by  the  better  educated.  Though  times  have  changed  in 
Geneva,  in  regard  to  religious  creed  as  well  as  to  amusements,  the  im- 
press of  former  days  is  still  strong  upon  it,  and  those  who  term  it  "a 
little  Paris"  do  not  look  beneath  the  surface. 

There  is  a  curions  mixture  of  tbe  traits,  manners,  and  modes  of  life 
of  both  France  and  England  in  this  city,  with  a  basis  which  is  entirely 
Genevese.  So  less  than  ten  thousand  strangers,  including,  however, 
Swiss  of  other  cantons,  reside  permaneutly  in  a  town  of  thirty  thousand 
iuhabitants,  and  the  number  passing  through  it  in  a  year  is  reckoned  to 
be  as  great  as  the  population  itself.  The  influence  of  their  manners  is, 
of  course,  considerable,  notwithstanding  the  exclusiveness  of  Genevese 
society.  This  exclnsiveness  is  fostered  among  tbe  ladies  in  the  usual 
way,  and  among  the  men  by  clubs,  literary,  scientific,  for  conversation 
and  mere  amusement.  It  even  begins  among  the  children,  who  associ- 
ate in  little  knots  called  Sunday  societies,  the  members  of  which  keep 
up  with  each  other  the  intercourse  of  cousins.  Many  Genevese  enter 
into  commercial  life  abroad,  and  after  accumulating  wealth  return  to 
their  borne,  few  (except  those  who  have  migrated  to  tbe  United  States) 
becoming  identified  with  foreign  countries. 

The  most  prominent  business  in  Geneva  is  the  manufacture  of  jewelry, 
and  of  watches.  Each  part  of  the  watch  is  the  special  occupation  of 
one  class  of  workmen.  Different  portions  of  the  works  are  made  by 
peasants,  but  the  finishing  and  putting  together  of  tbe  whole,  as 
well  as  the  manufacture  of  tbe  cases,  employ  tbe  artisans  of  Geneva. 
Nearly  three  thousand  persons  within  the  town,  about  one-fifth  of 
the  men,  are  occupied  in  the  jewelers'  and  watch-makers'  business, 
and  twenty  thousand  watches  are  made  annually,  t     The  restrictive 

*  Tbo  Hcbool  Bystem  of  Geueva  has  nodcrgane  a  material  chango,  and  public  acbools 
of  all  gradoa  are  liberal!  j  provided  for. 

t  The  oonsna  of  1870  show  aeven  Ihoasaod  persons  engaged  in  watch-makins,  and 
npward  of  300,000  watchw  made  per  aoDnm. 
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dnties  laid  upon  these  manafactTtres  by  neighboring  conntrieB,  and 
eapecially  by  Framce,  have  led  to  a  regalarly  organized  system  of  Bmug- 
gliDg,  from  which  the  goverDiueut* agents  appeiu:  to  derive  a  private 
revenue,  and  which  is,  therefore,  vei'y  difficnlt  to  breali  up.  It  is  said 
that  a  prefect  of  police  of  Paris,  having  bought  at  Geneva  jewelry 
and  watches  to  a' considerable  amount,  the  tradesman  offered  to  deliver 
them  in  Paris  for  au  additional  sum  much  below  the  cost  of  cnrrii^e 
and  the  duties.  Theprefect  made  the  agreement,  and  gave  notice  at  ^e 
fixintier  custom-houses,  describing  the  articles,  and  reqniring  even  more 
than  usual  vigilance.  The  articles  were,  nevertheless,  delivered  to  him 
according  to  contract,  and  on  investigation  he  found  that  they  had 
passed  the  frontier  in  his  own  baggage.  This  is  one  of  the  devious 
ways  of  trade  which  is,  I  fear,  not  peculiar  to  any  uatiou,  and  which 
the  better  moral  tone  to  be  cultivated  by  aasociations  like  that  which  I 
now  address  may  and  should  correct.  Xo  elevate  the  watchmakers' 
art,  a  society  has  been  formed  for  the  preliminary  education  of  appren- 
tices, and  prizes  for  attainments  in  mathematics,  drawing,  and  kindred 
subjects,  are  awarded  to  successful  competitors. 

The  political  changes  in  Geneva  have  been  of  an  instructive  kind. 
The  people  declared  for  the  Reformation,  and  threw  off  the  authority  of 
the  Duke  of  Savoy.  Tbns  the  popular  will  was  the  basis  of  the  exist- 
ence of  the  present  government.  The  necessity  for  constant  resistance 
to  enemies  without  produced  an  easy  concentration  of  power  in  the 
hands  of  a  few,  and  by  limiting  the  number  of  families  from  among  the 
members  of  which  the  rulers  were  chosen,  the  government  was  rendered 
practically  an  aristocracy,  not  of  rank,  for  the  patrieiana  of  Geneva 
have  always  refused  even  this  title,  but  of  wealth  and  iutelligence.  The 
warfare  of  practice  against  principle  has  caused  many  revolutions,  all 
leading  to  an  extension  of  popular  privileges,  and  though  likened  by 
the  Emperor  Paul,  of  Bussia,  to  storms  in  a  tumbler,  their  influences, 
direct  and  indirect,  have  spread  widely.  Between  the  year  1535,  when 
the  Bishop  of  Geneva  was  violently  expelled  &om  the  city,  and  the  year 
1837,  there  had  been  five  revolutions,  and  including  two  unsuccessful 
bat  violent  popular  commotions,  and  seven  attempts  to  alter  the  gov- 
ernment. And  thus  it  must  be  until  the  end  of  the  chapter,  untJl  privi- 
leges and  rights  are  in  harmony — until,  in  other  words,  Geneva  is  a  true 
republic. 

The  chief  points  of  dispute  still  are  (unless  recent  events  have  settled 
some  of  thorn)  that  the  sovereignty  of  the  people  is  not  formally 
acknowledged ;  that  the  representative  council  has  uo  right  to  originate 
laws,  but  ouly  to  diacass  those  offered  to  them  by  the  Council  of  State ; 
that  the  right  of  petition  is  not  recognized,  and  that  the  privilege  of 
voting  is  possessed  only  by  those  who  pay  a  certain  amount  of  taxes; 
the  amount  being  fixed  so  high  as  to  exclude  about  two-thirds  of  the 
citizens  who  are  over  age  from  the  polls.* 

*  All  tliis  haa  buen  cbanged  by  the  const itation  adopted  Ua;  24, 1IM7,  Uie  proviBions 
whereof  are  essentially  democratic.  /-•  ■ 
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Take  the  agitation  of  this  canton  in  connection  with  the  fact  that  in 
the  eight  cantons  having  a  iwpnlar  form  of  goTernment,  there  were  no 
revolationB  in  1830,  the  last  marked  period  in  the  progress  of  these 
gOTemments,  and  the  lesson  becomes  even  more  instractlve. 

How  mach  do  we  not  owe  to  our  forefathers,  ^ho  in  establishing  oar 
republican  system  threw  off  the  trammels  of  the  Old  World,  and  removed 
all  snch  obstacles  to  onr  progress !  How  clear  their  view  of  repnblicfui 
institntioDS  when  compared  with  those  of  the  men  of  Europe,  even  in 
the  present  day ! 

One  of  the  niost  important  engines  in  the  improvement  of  Switzer- 
land is  the  "  Helvetic  Society  for  public  utility."  *  Its  branches  are  scat- 
tered over  the  whole  country,  meeting  frequently  and  maintaining  a 
ooTTespondence  with  the  parent  society  through  the  medium  of  com- 
mittees. Delegates  from  the  local  associations  meet  in  different  parts 
of  the  country  in  turn,  and  discuss  questions  connected  with  education, 
political  economy,  and  the  general  welfare  of  the  country.  The  reports 
made  at  these  meetings  and  the  information  laid  before  them  are 
printed  and  disseminated  through  the  confederation  by  tbe  branch  soci- 
eties. Independently  of  the  influence  thns  exerted  upon  and  through 
tiie  reading  commnnity,  tbe  intercourse  of  enlightened  men  of  different 
cantons  is  beneficial  to  the  country,  and  the  congregation  of  great  and 
patriotic  spirits  has  a  good  effect  in  the  place  of  meeting.  In  the  sum- 
mer of  1837  this  society  met  at  G  eneva,  and  then  for  the  first  time  some 
of  the  statesmen  of  the  (rerman  cantons  met  their  fellow-citizens  of  the 
French  frontier.  The  first  meeting  in  the  illuminated  botanic  garden, 
the  mornings  in  the  representative  hall  devoted  to  discussions,  the  gen- 
eral meetings  for  me^s,  the  9oir6es  and  sappers,  each  served  in  their 
place,  (for  the  Swiss,  like  tbe  English,  Germans,  and  Americans,  love 
good  cheer,)  to  promote  the  objects  of  the  meeting.  The  subjects  dis- 
enssed  in  the  conncil  ball,  show  exactly  the  point  to  which  the  country 
has  advanced.  They  were  the  importance  of  agricultural  schools,  and 
of  schools  for  teachers,  of  saviug-banks  or  funds,  find  the  question 
whether  those  who  in  time  of  plenty  {like  the  Pharaohs  of  old)  hoard 
up  grain  to  sell  it  at  an  advance  in  seasons  of  scarcity  should  not  rather 
be  considered  benefactors  of  the  public  than  objects  of  mob  violence. 
The  inflaence  of  high  chu^tcter  was  beautifully  illnstrated  in  one  of 
these  morning  meetings.  A  warm  debate  had  arisen  upon  the  report 
of  A  committee  proposing  to  establish  schools  under  the  direction  of  the 
society.  The  more  the  snbject  was  discussed  the  further  men's  opin- 
ions appeared  asunder.  The  keen  politician  of  Geneva,  with  French 
vivacity,  had  made  bis  declamation  and  ended  with  a  phrase;  tbe  entha- 
siastic  clergyman  of  Yaud,  with  somewhat  of  the  old  Calvin  fire,  bad 
replied ;  the  veteran  philanthropist  of  St.  Qall  had  laid  down  the  doc- 
trine by  which  he  intended  sturdily  to  abide.  Union  seemed  impossible 
and  discord  probable,  when  there  rose,  near  the  president's  chair,  a  man 

*  Oem^mDiiUige  Gesellacbaft. 
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heavy  Id  connteDaDce  and  in  persoD,  with  an  emharrassed  air  and  awk- 
ward address,  the  words  of  hie  first  few  sentences  of  miserably  pro- 
nounced French  coming  forth  slowly,  and  almost  by  stammering.  The 
natural  reflection  of  a  stranger  wotUd  have  been,  why  does  that  stupid 
man  rise;  what  light  can  he  expect  to  throw  npoa  the  questiont  Not 
80,  thought  his  countrymen.  Tliey  knew  the  mind  that  occupied  this 
unpromisiug  exterior,  and  ail  listened  with  entire  attention  to  Hess,  the 
burgomaster  of  Zurich,  while  by  hisown  moderation  he  stifled  theflame 
which  ha«l  been  burning  so  fiercely,  and  by  his  good  sense  united  all  the 
friends  of  education  on  a  common  ground  of  conciJiatiou  and  compro- 
mise. The  denial  of  self  sho^n  by  thus  using  a  language  which  was 
not  familiar  to  him  produced,  also,  doubtless  a  favorable  impression. 
Those  who  afterward  heard  the  same  speaker  in  his  vernacular  rousing 
au  assemblage  by  his  eloquence,  or  moving  them  to  laughter  by  bis  wit, 
must  have  found  it  difficult  to  recognize  iu  the  accomplished  orator  the 
embarassed  speaker  of  the  representative  chamber. 

The  canton  of  Geneva  contains  fifty-six  thousand  inhabitants,  thirty 
thousand  of  whom  live  in  the  town.  The  adjoining  canton  of  Yaod 
presents  a  striking  contrast  in  this  as  in  other  respects,  out  of  one  hun- 
dred and  eighty  thousand  people,  only  fourteen  thousand  being  inhab- 
itants of  'Lausanne,  the  capital,  and  only  considerable  town  in  the 
canton.*  The  people  of  Yand  pride  themselves  upon  their  ultra-repub- 
licanism, their  orthodoxy  in  religion,  their  present  moral  and  social 
condition,  and  the  broad  basis  laid  in  their  institutions  for  further 
improvement;  the  carrying  out  of  the  cantonal  motto  of  "  liberty  and 
country."  Their  constitution  declares  the  sovereignty  of  the  peopleand 
the  equality  of  all  citizens  in  the  eye  of  ^he  law,  guarantees  individual 
liberty,  the  right  of  property,  the  inviolability  of  domicile,  the  freedom 
of  the  press,  and  the  right  of  petition.  It  provides  for  the  separation 
of  the  legislative,  executive,  and  judicial  authorities,  a  feature  so 
universal  in  our  constitutions  that  we  are  surprised  to  find  it  gen- 
erally overlooked  by  the  framers  of  the  Swiss.  All  citizens  have  a 
right  to  vote  at  twenty-three  years  of  age.  The  church  is,  as  in 
all  these  countries,  connected  with  the  state,  and  is  styled  in  the 
constitution  the  Sational  Evangelical  Ueformed  Church.  Worship 
according  to  the  forms  of  the  liomar.  Catholic  Church  is  guaranteed 
to  some  of  the  communes,  and  there  this  church  is  also  connected 
with  the  state.  The  voluntary  church  system  as  it  exists  with  us  is 
almost  unknown,  and  it  would  be  difQcult  to  imagine  the  first  effects  of 
severing  church  and  state  among  a  peojilc  where  the  connection  has 
always  existed ;  yet  some  of  the  clergy  of  V.iud  look  to  the  separation 
as  conferring  a  desirable  freedom  upon  their  church.  As  evidences  ot 
the  moral  coudition  of  Vaud  may  be  mentioned  that  in  1836  there  was 

*  The  ct.-D8iiB  of  lt!TO  gives  to  the  caotou  of  Gen>;vn  a  population  of  89,41G,  wbtMof 
about  one-half  live  in  the  city  proper.  According  to  thesamo  nnthority,  the  canton  of 
Vund  has  a  population  of  239,596,  and  I^usanne  25,000. 
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bat  oDe  criminal  for  every  one  thoasand  seven  faundred  and  eighty 
inhabitants;  while  io  Massachnsetts,  also  an  agricnltaral  commanity, 
there  was  last  year  one  criminal  in  one  hundred  and  fifty;  and  counting 
only  natives  of  the  Stat«,  one  in  seven  hundred  and  fifty.  These  people 
have  laid  broad  and  deep  the  foundations  of  improvement  in  an 
admirable  system  of  public  iuatrnetiOD,  combining,  as  all  are  of  one  mode 
of  faith,  religious  and  intellectual  culture.  The  law  declares  that  the 
happiness  of  a  people  is  to  be  found  in  good  morals  andgoodinstruction, 
and  that  in  a  &ee  country  every  citizen  should  have  pat  within  bis  reach 
an  education  fitting  him  for  his  rights  and  dniies.  It  has  not  stopped 
at  any  point  in  public  edncation,  saying  yon  of  a  certain  class  shall  have 
such  schools,  and  yon  such  others,  but  has  divided  the  schools  accord- 
ing to  the  age  and  attainments  of  the  children,  and,  for  those  on  the 
threshold  of  active  life,  according  to  the  probable  future  pursuit  of  the 
inilividnal.  Thns  they  have  elementary  schools,  middle  or  industpial 
schools,  a  college,  a  university,  and  schools  for  male  and  female  teachers. 
In  a  canton  where  suffrage  is  universal,  the  legislatnre  has  had  the 
boldness  to  require  that  all  children  from  the  age  of  seven  to  sixteen 
shall  be  under  instruction,  unless  capable  of  passing  a  certain  examina- 
tion. Parents  who  neglect  or  refuse  to  send  their  children  to  school 
are  cited  before  the  authorities  and  fined ;  in  case  of  a  repetition  of  the 
offense  may  be  imprisoned,  and  thus  deprived  for  a  time  of  the  rights 
of  citizenship.  Whether  this  provision  can  be  fully  esecnted  or  not  yet 
remains  to  be  seen ;  at  present  it  is  a  salutary  stimulus  to  the  negli- 
gent. Tlie  ground  of  its  adoption  is,  that  nniversal  suffrage  requires 
universal  education,  and  that  as  the  law  guarantees  to  citizen '>  the  one, 
it  has  a  ligbt  to  demand  of  them  the  other.  The  middle  or  industrial 
schools  are  colleges  for  business  men  preparing  for  the  pursnits  of  com- 
merce and  the  mechanic  arts,  and  bearing  the  same  relation  to  these 
pnrsnlts  that  the  colleges  do  to  the  professions  of  medicine,  law,  and 
theology.  The  canton  has  a  school  for  the  deaf  sod  dumb,  and  one  for 
the  blind  at  Yverdon. 

The  prison  discipline,  like  our  own,  puts  in  action  the  benevolent  idea 
of  reforming  the  delinquents;  but  the  horror  of  solitary  confinement 
which  appears  to  exist  in  the  mind  of  every  one  allied,  even  remotely, 
to  the  French  has  marred  the  system  both  in  Lausanne  and  at  Geneva. 
Happily  the  care  wliich  is  taken  in  collecting  the  statistics  of  the  prisons 
must  gradually  lead  to  a  change.  Finding  that  there  are  as  many  cases  of 
recommitment  now  as  under  the  old  arrangement,  tbey  will  see  that 
with  the  gregarious  system,  even  with  work,  there  can  be  no  reform. 

This  canton  was  the  last  scene  of  the  labors  of  the  great  reformer  in 
education,  Pestalozzi.  At  Yverdon,  on  the  shores  of  Lake  Ncul'chatel, 
in  a  castle  erected  for  war,  but  turned  to  purposes  of  peace,  he  termi- 
nated his  active,  beneficent,  but  stormy  life.  He  was  the  Bacon  of 
education.  Adhering  rigidly  to  the  laws  of  induction,  he  changed  the 
very  basis  of  the  sciences.    He  combined  those  extraordinary  qualities 


..Google 


128  LECTUBE  OK  SWITZEBLAND. 

of  the  German  character,  Bimplicity,  enthusiasm,  rationalism,  and  itB 
opposite,  mysticism.  As  a  practical  teacher  he  has  been  snrpaased  by 
many  of  bis  followers,  bat  he  was  nodoabtedly  the  founder  of  a  new 
school  in  education.  Bestless,  and  always  dissatis&ed  with  the  results 
of  his  efforts,  he  began  many  times  afresh,  and  to  the  last,  with 
renewed  hope  of  entire  success.  Unqualified  to  manage  pecuniary 
matters,  his  mind  was  always  oppressed  with  the  details  of  the  economy 
of  his  schools  as  soon  as  they  became  large.  Prussia  owes  the  present 
improved  condition  of  her  bnrgher  or  citizen  schools — for  her  "  schools 
for  the  poor" — are  poor  indeed  to  the  precepts  and  examples  of  those 
who  drew  botb  fiom  Festalozzi.  A  school  nominally  conducted  upon 
his  principles  is  still  kept  np  in  the  old  castle,  but  resembles  much 
the  deformed  copies  &om  the  same  model  which  we  have  seen  in  this 
country. 

Before  leaving  the  southern  part  of  Switzerland,  let  ns  pass  for  a  few 
minutes  into  the  canton  of  the  Yalais  and  among  the  Alps,  not  to  ad- 
mire scenery  but  to  observe  Swiss  enterprise.  Bailroads  are  out  of  the 
qnestion  in  such  a  country,  and  places  lor  canals  are  rarely  to  be  found, 
but  improTements  peculiar  to  the  country  take  their  places,  and  require 
both  skill  and  originality. 

In  one  of  the  narrow  valleys  of  the  Talais,  a  tributary  to  the  Dranse 
(itself  a  branch  of  the  Rhone)  takes  its  rise  in  the  melting  snows  of 
the  glacier  of  Getroz.  This  mass  of  snow  and  ice  is  formed  by  the 
accnmnlatiou  of  snow  upon  two  mountain  flanks,  wliich,  descending  and 
uniting  in  the  gorge,  are  slowly  pushed  forward  into  the  valley,  melting 
as  they  advance,  and  feeding  with  innumerable  rills  the  turbid  Dranse. 
In  the  spring  of  1818  the  waters  of  the  stream  were  very  low,  and  ae 
this  circnmstanoe  bad  preceded  a  dreadful  inundation  of  the  valley  of 
Bagnes  in  1595,  the  peasants  taking  alarm  moved  np  the  valley  to 
ascertain  the  present  cause.  They  found  that  the  fall  of  large  blocks  of 
ice  from  the  glacier  of  Getroz,  and  of  avalanches  from  the  mountain 
sides,  had  completely  dammed  np  the  waters  of  the  Dranse.  The  icy 
barrier  is  described  to  have  been  four  hundred  feet  high,  sis  hundred 
feet  wide  at  the  top,  and  three  thousand  feet  at  its  base;  the  lake 
behind  it  was  a  mile  and  a  qu^iter  long,  and  at  the  barrier  some  fifty 
fathoms  deep.  The  waters  in  this  basin  rose  at  the  rate  of  two  feet  per 
day,  and  it  was  almost  certain  that  finally,  rising  to  a  height  capable  of 
bnisting  the  wall  of  ice  which  held  them  in,  they  wonld  in  their  mighty 
rush  sweep  the  valley  to  the  very  banks  of  the  Rhona  The  engineer 
of  the  canton,  M.  Veneta,  made  a  bold  attempt  to  prevent  this  disaster, 
which,  if  it  did  not  entirely  succeed,  greatly  diminished  the  dreaded 
devastation.  A  tnnnel  through  the  ice  was  commenced  atasufilcient 
height  above  the  swelling  waters  to  prevent  their  reaching  the  laborers 
before  its  completion.  Two  sets  of  workmen  labored  day  and  night  for 
nearly  a  month  in  its  formation.  When  first  finished  it  was  not  of  sof- 
ficient  size  to  preveut  the  rise  of  the  lake,  but  widening  and  deepening 
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from  the  flow  of  water  throngli  it,  in  thirty-two  houta  it  had  drained 
off  ten  feet  in  depth  of  the  lake,  and  iu  twenty-four  boars  more,  twenty 
feet.  More  than  one-third  of  the  water  had  thus  escaped  when  the 
action  of  the  issuing  cataract  upon  the  hase  of  the  monnd  had  so  fur 
weakened  it  by  detaching  large  manses  of  ice,  that  the  barrier  was  sud- 
denly burst  asunder.  With  a  dreadful  noise  the  liberated  waters  took 
their  way  down  the  valley  in  one  mountain  wave,  carrying  before  tbeoi 
enormous  jocks,  the  forest  and  hill-side,  fields,  fruit-trees  and  lances, 
bridges  and  chalets,  and  furrowing  or  covering  the  low  grounds  with 
the  debris  of  the  mountains.  The  destruction  is  represented  to  hare 
been  terrible,  in  all  but  tbac  of  life  approaching  that  of  the  previous 
catastrophe.  The  energies  of  this  simple  people  were  bat  for  a  time 
paralyzed  by  this  dire  misfortune,  and  means  were  almost  immediately 
taken  to  repair  its  effects  and  prevent  its  recurrence. 

Captain  Hall,  who  visited  the  scene  just  after  the  disaster,  and  again 
after  an  interval  of  fifteen  years,  thus  spea'f^s  of  the  first  appearance 
and  of  the  change  which  industry  had  wrought  during  the  interval : 
"  We  said  to  ourselves,  that  no  time  could  ever  restore  their  town  (Mar- 
tigny)  to  prosperity,  or  reclothe  their  fields  with  verdure.  Yet,  only 
fifteen  years  afterward,  when  I  again  visited  this  sc«ne  of  utter,  and, 
as  it  seemed,  hopeless  desolation,  I  could  scarcely  by  any  effort  of  the 
imagination  recall  the  spot  to  my  mind,  or  be  persuaded  that  it  really 
was  the  same  ground  I  bad  seen  laid  waste.  a  •  •  • 
The  fields  were  all  again  thickly  matted  with  verdure ;  the  hedges  and 
dividing  walls  appeared  never  to  have  been  disturbed^  flower-gardens 
and  kitchen -gardens  and  grass-plots  smiled  on  every  side  of  this  happy 
valley ;  apple-trees,  laden  with  fruit,  and  rows  of  tall  poplars  marked 
out  many  lines  of  new  and  better  roads  than  before,  leading  from  new 
bridges  which  formerly  had  no  existence."  The  date  of  the  first  disas- 
ter was  found  inscribed  upon  a  beam  in  one  of  the  ch&lets,  accompanied 
by  a  set  of  letters;  the  whole  may  be  thus  paraphrased:  M.  O.  E.  | 
irt95.  I  W,  B.  W.  D.  B.  I  T.  G.  O.  G..  The  pnzzle  has  been  thus  deci- 
phere<l  by  a  Swiss  Monkbarns :  Maurice  Oliiet  erected,  1505,  when 
Bagnes  was  destroyed  by  the  glacier  of  Gctroz. 

Friburg  lies  between  Yaud  on  the  south  and  Berne  on  the  north. 
It  was  the  ninth  canton  admitted  into  the  confederation.  From  having 
been  the  most  aristocratic  of  all^ome  sixteen  families  governing 
seventy  thousand  people — it  is  now  almost  as  libera)  as  Yaud.  Suffrage 
la  universal  and  the  press  is  free.  The  religion  of  the  state  is  Roman 
Catholic,  the  bishop  still  retaining  the  title  of  Bishop  of  Lansanue  and 
Geneva.  Party  spirit,  probably,  run  higher  in  this  «anton  than  in  any 
other.  The  old  aristocracy  has  its  friends,  though  in  the  minority.  The 
republicans,  who  triumphed  in  the  revolution  of  1830,  excluded  the  clergy 
from  the  councils,  bnt  their  influence  still  maintains  a  party  there,  and 
the  church  itself  is  divided  between  the  rivorinfluences  of  the  Cordeliers 
aifd  of  the  Jesuits.    There  are  niuo  convents  in  the  canton,  a  lyceim 
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or  college  and  a  boarding-Bchool,  in  the  capital.  The  clergy  have  not 
abandntied  the  claim,  thougli  deprived  of  the  power  to  direct  the  secular 
intitraction  of  the  people,  to  license  and  displace  their  teachers.  The 
straggles  of  these  parties  and  influences  keep  up  a  constant  politicitl 
eacitement. 

It  is  difficult  for  a  stranger  who  approaches  the  town  of  Frihiirg 
from  the  French  cantons,  on  a  day  when  the  weekly  fair  is  held,  to  be- 
lieve that  a  scene  of  real  life  is  before  him.  Tbeoldbiittlcmcnted  walls, 
with  their  towers,  carry  us  back  to  the  days  of  arquebusses  and  culverius, 
or  even  to  thoseof  cross  bows  and  catapults.  The  collection  of  peasants 
in  the  square,  clad  in  the  varied  and  picturesque  costumes  of  the  adjoin- 
ing districts,  keeps  up  the  illusion.  It  is  easy  to  realize  that  such  look- 
ing people  should  sing  and  dance,  but  that  they  shoald  buy  and  sell  in 
earnest  ia  not  so  easily  credited.  There  is  some  poetry  left  yet  in  tlie 
exterior  of  life,  at  least  in  those  countries.  This  thought  was  again 
awaliened  on  finding  myself  in  the  cell  of  a  monk  in  the  convent  of  the 
Cordeliers.  The  vaulted  ceiling,  grated  door,  bare  walls,  the  pallet  bed 
and  rude  table,  with  missal  and  crucifix,  the  occupant  clothed  in  coarse 
black  serge,  the  cord  of  his  order  passiug  around  his  waist,  produced  a 
most  singular  effect.  There  was  nothing  in  the  manners  and  conversa- 
tion of  the  venerable  Father  Girard  to  dispel  any  illusion  created  by 
the  circnmstaiiccs  around  him,  unless  the  faintest  x>ossible  tinge  of  the 
world,  such  as  be  may  have  got  while  superintending  the  schools  of  hia 
canton  just  after  the  revolution  of  1S14.  Hoping  to  dull  the  edge  ot 
party  spirit  which  he  supposed  attacked  the  schools  because  a  Cordelier 
was  at  the  head  of  tbem,  be  retired  into  voluntary  exile  for  ten  years, 
and  returned,  at  the  age  of  seventy-two,  to  die,  as  he  said,  at  home, 
when  his  years  would  be  an  apology  for  not  mingling  in  public  affairs. 
He  had  retarmd  to  find  his  schools  in  incoini>etent  bands,  almost  iu 
decay,  and  bis  normal  school,  from  a  similar  cause,  on  the  point  of 
being  abolished.  Imbued  with  the  spirit  of  Pestalozzi,  Father  Girard 
gives  to  the  languages  as  instruments  for  intellectual  training  the  part 
which  the  great  master  assigned  to  the  sciences ;  for  economy's  sake  be 
adopted  the  monitorial  system,  but  hoped  to  see  the  time  when  it  might 
give  place  to  a  better.  In  his  retirement  his  influence  with  the  intelligent 
men  of  Switzerland  wasvery  great,  and  was  exercised  to  forward  the  intel- 
lectual progress  of  his  country.  "  I  love  all  mea  with  Christian  hearts, 
though  they  may  not  be  orthodox  in  formulary}  such  is  my  profession  of 
faitli,^  was  the  catholic  seutiraent  of  this  truly  good  man,  reminding 
me  of  the  beautiful  lines  of  Wordsworth,  written  at  Ftiburg : 
"  Doom'd  as  we  nre  our  oBtive  dost 
To  wet  with  many  it  bitter  Ebowor, 
It  ill  bcfila  ns  to  diadaiu 
The  ultar,  to  deride  the  fnno 
WbetB  patieot  sufferers  beDd,  iu  tmot, 
To  nio  a  happiot  honr. 
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"  Whoro'er  we  Toam,  ahag  tho  brink 
or  Rhino,  or  b;  tlie  STreepiug  Po, 

TbrongU  Alpine  vale,  or  cbunpaign  wide^ 
WliaCe'cr  ne  look  upon — at  oar  side 

Ba  cliarit; — to  bid  an  think, 
And  feel — if  we  would  know," 

Tbe  eitnation  of  Friburg  has  afforded  opportanity  for  two  pieces  of 
characteristic  eDterprise.  Tbe  chaanel  of  tho  river  Sariuo  forms  al- 
most a  loop  at  tbe  town,  inclosiog  it  od  three  sides,  and  flowing  in  a 
(leep  sandstone  valley.  The  town  occupies  tbe  top  and  sides  of  the 
promontory  thus  formed,  and  on  tbe  steep  slope  the  tops  of  the  houses 
below  arc  on  a  level  with  tbe  pavement  of  the  otreets  above.  Into  this 
valley  the  road  to  Berne  formerly  descended,  and  monuted  a  precipitous 
hill  on  the  other  side  of  tbe  stream,  occapying,  with  its  windings  and 
the  slow  pace  by  which  it  was  necessarily  traversed,  an  hour,  and  to  pass 
from  one  side  of  the  valley  to  the  other,  a  distance  in  a  straight  line  of 
some  three  hundred  yards.  A  beautiful  suspension  bridge  now  connects 
tbe  upper  plateau  of  tbe  town  with  a  point  equally  high  on  tbe  oppo- 
site bank,  the  suspending  cables  of  wire  being  firmly  fastened  in  the 
massive  rock  on  either  side,  and  passing  over  two  neat  piers  of  Jura 
limestone.  This  bridge  was  planned  by  an  engineer  of  Lyons,  but  exe- 
cuted by  Swiss  workmen,  and  entirely  with  Swiss  materials.  The  road- 
way is  eight  hundred  and  ninety-six  feet  in  length  between  tbe  piers, 
or  two  and  a  half  times  as  long  as  tbe  elegant  structure  of  the  same 
kind  now  erected  over  the  Schuylkill  at  Philadelphia,  and  once  and  a 
half  as  long  as  tho  celebrated  chain  bridge  over  the  Menai  Strait  in 
Wales.  The  road-way  is  suspended  at  the  height  of  one  hundred  and 
seventy-four  feet  above  the  Saarine,  and  looking  up  from  the  valley  the 
curved  wire* ropes  which  support  the  whole  resemble  mere  cords  pro- 
jected against  the  sky,  while  the  upright  wires  by  which  the  platform 
hangs  apjtear  like  cobwebs.  The  trials  to  which  this  structure  was  sub- 
[ected  by  the  authorities  before  receiving  it  were  many  and  severe,  the 
hardest  that  of  marching  across  it  two  thousand  x>eople  keeping  step  to 
mnsic,  the  measured  cadence  producing  a  continually  increasing  vibra- 
tion, and  trying  the  strength  to  the  utmost.  The  successful  completion 
of  this  work  and  its  durability  have  led  to  tbe  erection  of  a  second  of 
tbe  same  kind  at  nuother  point  of  the  valley ;  so  that  this  little  town  of 
nine  thonsand  inhabitants  may  now  boast  of  two  of  the  most  beautiful 
bridges  in  the  world. 

Berne,  the  capital  of  the  largest  and  most  populous  canton  of  the 
Swiss  confederacy,  is,  in  appearance,  tboronghly  a  Swiss  town  of  the 
old  school.  Its  site  is  a  bold  promontory,  like  that  of  Friburg,  nearly 
Burronndcd  by  tbe  Aar,  a  tributary  of  tbe  Rhine.  The  api)earancc  of 
Bcmo  is  very  quaint.  IDntering  it  from  tbe  south,  three  gateways  are 
passed  in  succession,  at  intervals  from  each  other,  beneath  towers  which 
mark  so  many  epochs  iu  the  extension  of  the  walled  town.    Before  tbe 
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U8el>f  artillery  Berne  vaa  a  place  of  great  streogtb,  tbe  site  baviog  l>een 
selected  ia  the  twelfth  centur;  for  its  military  properties,  by  Berthold, 
of  Zahringen,  tfae  foander  of  the  city.  The  fronts  of  the  bonsea  ia  the 
principal  streets,  as  ia  the  Italian  towns  of  the  Middle  Ages,  rest  apon 
arcades,  which  form  covered  walks  for  passengers.  The  heavy  piers  of 
the  arcades  render  the  shops  dark,  bat  this  incouveDieace  ia  more  than 
ooanterbslanced  by  the  proteotioa  from  the  wiater's  snow  la  a  town 
almost  among  the  Alps,  and  at  an  elevatioa  of  sixteen  hundred  feet 
above  the  sea.  The  streets  are  provided  at  intervals  with  fountains  of 
curioas  devices  and  rude  execatioa,  in  which,  besides  the  figure  of  th« 
bear  in  varioas  "  armor  aad  attitude,"  are  warriors  and  goddesses,  and 
remarkablo  above  all,  the  terror  of  children,  the  great  Kinder-fresser,  or 
ogre,  who,  with  the  head  and  shoulders  of  one  poor  innocent  in  his  gap- 
ing month,  in  the  very  actofswatlowiag,  has  a  bag  full  of  similar  choice 
mouthfuls  aboat  his  neck,  appareutly  struggling  to  escape  the  fate  of 
their  comrade.  In  oae  of  the  towers  is  the  famous  clock  of  kindred 
taste  with  the  ogre.  Before  each  houra  cock  fiaps  his  wings  and  crows 
a  warning.  A  flgare  representing  Father  Time  reverses  bis  hoar  glass, 
and  opens  his  mouth  as  if  to  cry  aloud  to  the  careless.  At  noon  is  the 
grand  procession  of  the  bears,  who,  marshaled  by  knights  and  soldiers, 
issue  to  the  sound  of  music  aad  pass  before  the  figure  of  Time  first  on 
all  fours,  then  half  erect,  and  finally  rampant,  figuring  thus  the  differ- 
ent conditions  of  the  town  of  which  they  are  the  patrons.  The  figure 
DOW  raises  a  wand  and  strikes  the  hour  npon  a  mimic  bell,  keeping  time 
with  the  striking  of  the  clock  ;  the  cock  again  flaps  bis  wings,  and  for 
twenty-fonr  hours  the  bears  have  rest.  The  regard  for  bruin  in  Berne 
hAS  been  the  growth  of  ages.  Theaccldental  killiugof  a  bear  by  the  Duke 
of  Zahringen  on  the  day  of  founding  the  city  placed  the  effigy  upon  the 
coat  of  arms,  and  perhaps  gave  name  to  the  infant  city,  for  Berne  sig- 
nifies bear  in  the  Swabian  dialect.  The  effigy  of  the  bear  was  connected 
with  the  conquests  of  the  warlike  burghers,  and  the  living  animal  kept 
to  amuse  the  people  by  his  antics.  A  whimsical  old  lady  left  a  hand- 
some estate  to  the  town  to  maintain  a  family  of  bears,  forever,  and  in 
17DS  the  animal  became  associated  with  the  misfortunes  of  the  canton 
as  it  had  been  with  its  rise  and  prosperity.  Thesavingsfrom  theestate 
of  the  bears  shared  the  fate  of  those  of  the  canton,  when  the  French 
armies  appropriated  the  thirty  millions  of  specio  in  the  vaults  of  the 
treasury.  The  bears  themselves  were  removed  from  then:  ditch  and 
transported  to  Paris,  the  hnge  cage  containiDg  the  father  of  the  family 
having  upon  it  the  insulting  inscription,  not  yet  forgotten  by  the  people, 
of  Avoycr  (President)  of  Berne.  One  only  lived  to  return  to  his  home 
at  the  general  restoration  of  the  spoils  of  Europe,  but  the  bears  of  the 
present  generation  appear  to  have  forgiven  or  forgotten  the  sorrows  of 
their  parents,  and,  all  unconscious  of  their  own  present  dependent  state, 
are  as  diligent  in  climbing  poles,  and  as  active  in  begging  and  quarrel- 
ing for  nuts  and  gingerbread  as  if  the  present  bear-ditch  bad  idways 
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been  the  abode  of  both  parettta  and  cnbs.  How  diffioolt  it  maet  oe  for 
the  men  of  Beiue  among  the  scenes  of  tho  Middle  Ages,  and  with  his- 
tory and  tradition  both  fettering  them,  to  keep  up  with  the  progress  of 
the  times ;  and  yet  they  have  done  so  in  a  very  great  degree,  as  a  glance 
at  the  institntioDS  of  the  republic  will  show. 

In  1785  there  were  bat  two  hundred  and  thirty-six  families,  the 
members  of  which  were  eligible  to  the  grand  council,  the  governing 
body  of  a  canton  of  three  hundred  thousand  inhabitants,  and  of  its 
tribotaries,  Yaud  inclusive.  These  were  the  descendants  of  the  original 
burghers  of  Berne,  and  of  those  whom  they  bad  admitted  from  time  to 
time  into  their  fraternity.  Many  of  them  were  members  of  one  of  the 
five  guilds,  the  bakers,  butchers,  tanners,  smiths,  and  carriers,  originally 
an  aristocracy  of  working  men.  Of  the  two  hundred  and  thirty-six 
families  only  seventy-six  were  eligible  to  the  executive  or  lesser  council, 
and  twenty  of  these,  by  the  preponderance  of  numbers,  governed  the 
State.  In  1796  there  were  twenty-two  persons  of  the  name  and  family 
of  Bteiger  in  the  grand  council,  fifteen  of  Watwyl,  and  so  on.  It  was 
certainly  no  easy  task  to  nndo  the  Gordian  knot  of  such  institutions, 
but  the  French  Invasiou  sundered  it,  and  the  complete  separation  of 
social  and  political  ties  which  followed  prevented  a  firm  reunion  of  the 
parts.  A  feeble  aristocratic  government  was  restablished  under  tbe 
protection  of  Austria,  after  tbe  French  occupation  ceased,  and  was 
continued  until  1830.  At  this  time  the  revolution  of  the  three  days  iu 
Paris  gave  a  new  impulse  to  popular  institutions  by  the  support  which 
it  promised  to  hold  out  to  their  i^iends.  Tbe  people  of  the  country 
parts  of  Berne  met  in  their  arrondissements  and  petitioned  the  govern* 
ment  for  an  extension  of  popular  rights.  They  were  utswered  by  pro- 
hibiting their  assembling.  They  continued  to  meet,  and  the  govern- 
ment  ordered  out  the  militia  to  suppress  these  meetings,  and  collecting 
tbeir  most  trustworthy  troops  in  the  town,  closed  the  gates  and  pre- 
pared the  cannon  upon  the  ramparts  for  action  against  tbe  [>easaotry. 
The  militia  refused  to  turn  out ;  tbe  troops  in  the  town  declared  their 
unwillingness  to  act  against  their  conntrymen.  Ko  attack  was  made, 
but  the  government  wisely  determined  on  abdication,  declaring  that  on 
a  certain  day  they  would  cease  their  functions  if  such  was  the  will  of 
the  people.  This  was  all  that  was  desired.  An  assembly  was  called  to 
&ame  a  constitution,  and  without  any  violentshock,  in  October,  1831,  the 
old  aristocratic  government  gave  place  to  the  new  republican,  in  which 
although  there  is  some  leaven  of  the  former  aristocracy,  it  is  not  snffl- 
cieot  to  leaven  the  lump.  This  is  a  true  history  of  a  Swiss  republican 
revolution.  The  new  constitntion  declares  the  sovereignty  of  the  people, 
the  liberty  of  tbe  press,  tbe  right  of  the  representative  council  to  origin- 
ate measures,  toleration  of  religion  with  an  established  national  church. 
Every  citizen  ia  an  elector  of  the  first  grade;  and  every  hundred  of 
them  chooses  an  elector  of  the  second  grade,  who  votes  for  the  lepre- 
sentative  council.    As  iu  the  other  cantons,  with  few  exceptions,  the 
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powers  of  government  are  mingled,  and  what  'strikea  an  American  aa 
even  more  strange,  while  the  representative  council  is  elected  for  six 
;ear8,  the  jodges  chosen  by  them  are  elected  bat  for  five.  , 

Ooe  of  the  first  steps  of  the  new  government  was  to  reorganize  and  ' 
renovate  public  instruction.  A  visit  to  the  normal  school  established 
by  them  must  inspire  bright  anticipations  of  future  improvemeut  for 
the  country.  Patriotism,  religious  and  moral  feeling,  and  intelligence, 
are  developed  by  precept  and  example  in  those  who  are  hereafter  to 
have  the  training  of  the  Bernese  youth.  The  industrious  life  of  these 
future  teachers,  eleven  hours  beiog  spent  in  the  schoolroom,  in  receiv- 
ing or  imparting  instruction,  their  frugal  fare,  meat  of  any  kind  beiog 
place<l  before  them  but  twice  in  each  week,  and  tbeircoarse  clothing,  are  all 
shared  with  them  by  the  director  of  the  institution.  Severe  exercise  in 
the  open  air,  through  the  gymnastics  so  popular  in  Germany  a^d  Switzer- 
land, counteracts,  in  a  degree,  the  effectof  this  sedentary  life  npoD  their 
health.  In  addition  to  the  branches  usually  cultivated  in  our  schools, 
music  is  matte  a  part  of  the  teacher's  education,  that  he  may,  in  torn, 
give  instruction  in  it  to  alt  his  pupils.  The  effect  produced  by  the  deep 
toned  and  well  tuned  voices  of  the  young  teachers  in  this  normal  school, 
engaged  in  singing,  con  amore,  some  of  the  patriotic  songs  of  their 
country,  was  ooe  of  the  most  moving  that  I  ever  experienced.  What  a 
fine  material  for  republicans  I  was  the  remai-k  of  the  counsellor  of  state 
who  accompanied  me,  the  echo  of  the  very  feeling  which  was  thrilling 
through  me.  Close  by  this  school  is  Hofwyl.  the  celebrated  institution 
of  Emmanuel  Fellenberg.  B'jt  to  venture  within  its  precincts  would 
occapy  you  far  longer  than  I  am  privileged  to  do.  The  system  of  this 
establishment,  for  it  is  notone  school,  but  is  composed  of  several  schools 
of  different  grades,  has  served,  in  a  degree,  as  a  model  for  that  of  the 
canton,  and  has  exerted  a  greater  influence  in  and  out  of  Switzerland 
than  any  other  single  institution  in  the  world. 

The  new  government  has  reorganized  and  improved  many  of  the  pub- 
lic establishments  of  the  canton,  and  created  new  ones.  Tbna  the  two 
orphan  houses  of  the  city  have  already  felt  its  favorable  influence ;  a 
school  for  the  deaf  and  dumb,  and  one  for  the  blind,  has  been  estab- 
lished under  its  patronage,  and  a  new  penitentiary  has  been  erected  for 
the  introduction  of  the  modem  improvements  in  prison  discipline.  In 
ISIO  women  condemned  for  crimes  swept  the  streets  of  Berne,  and  now 
the  goveromeut  is  nearly  prepared  to  adopt  the  Feunsylvauia  system  of 
prison  discipline.  Surely  the  progress  of  this  people  has  been  worthy 
of,  if  not  above,  all  praise. 

On  the  eastern  side  of  the  town  the  bank  of  the  Aar  is  quite  precip- 
itous, and  from  the  parapet  which  vrowns  it  a  glimpse  is  had  into  that 
feiry-land,  the  Oberland  of  Berne.  The  peaks  of  its  snow-clad  hills,  with 
their  bold  outline,  cut  sharply  against  the  sky,  presenting,  in  the  course 
of  a  clear  day,  a  beautiful  variety  of  aspect,  from  the  dark  shadows  cast 
by  the  rising  sun,  and  the  brilliancy  of  mid-day,  to  the  delicate  hues  at 
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sanset,  and  the  ashy  and  almost  ghaatty  paleness  of  the  evening.  Oae 
of  the  fev  things  which  cannot  disappoint  isa  visit  to  the  Bernese  Alps. 
Natare  presents  itself  not  only  upon  a  grand  scale,  but  in  nunsual  and 
varied  forme.  Lofty  and  precipitous  moantains,  ragged  with  rocks, 
and  ice,  and  snow ;  glaciers  pushing  their  way  fixiin  the  steep  moiiuCai:i 
aides  into  the  valleys ;  avalanches  tumbling  headlong  from  the  heights, 
and  with  ft  roar  like  distant  thunder  burying  their  ice  and  »qow  in  th» 
deep  gorges ;  cascades  pouring  from  precipices  bo  lofty  that  the  water 
is  dis[>er8ed  in  dust-like  spray,  in  mid-air,  or  tumbling  from  rock  to 
rock  in  foaming  sheets;  pine-clad  hills,  and  valleys  green  with  grass; 
all  these,  in  turn,  rejoice  the  sight,  while  the  una^nstomed  modes 
of  Alpine  traveling  invigorate  the  frame,  and  the  sfiirits  rise  until 
they  create  a  world  of  enjoyment  of  their  own.  The  works  of  man 
lend  themselves  to  nature,  to  add  to  the  picturesque  character  of  these 
regions ;  for  the  Swiss  cottage,  with  its  roof  weighted  with  stones,  its 
projecting  eaves  and  outdoor  galleries,  is  unlike  a  farm-house  elsewhere, 
and  the  chalet,  with  its  stable,  dwelling,  and  dairy,  all  under  one  roof, 
yet  separated  with  scmpnlous  regard  to  neatness,  is  as  unlike  a  peas- 
ant's hut.  The  costume  of  the  people,  too,  puts  tbem  to  the  eye  of  u 
stranger  in  constant  masquerade,  and  the  vocal  mnsic,  with  its  curious 
fulsetto  tones,  and  the  instrumental  upon  the  wooden  tube,  or  Alpine 
horn,  are  unlike  what  is  to  be  heanl  in  other  countries. 

The  valley  of  Orindelwald  is  itself  more  than  three  thousand  feet 
above  the  level  of  the  sea,  and  from  it  the  Fanlhorn  rises  three  thou- 
sand more.  The  ascent  of  this  raounbiin  is  by  winding  paths,  along 
tlie  baae  or  on  the  brink  of  high  rocks,  by  the  side  of  ponda  formed  by 
the  melting  snow,  through  the  snows  themselves,  to  the  very  apex. 
Then  the  whole  district  of  the  lakes  of  Brientz  and  Tbiin  is  stretched  out 
before  and  far  below  you,  the  lake  of  Lucerne  and  its  moantains,  the 
valleys  of  Lauterbrunnea  and  Griudelwald,  the  Alpine  heights  of  the 
Ciger,  the  Monk,  the  Jungfrau,  and  others  of  this  chain,  far  across  to  the 
iDOuntains  where  the  Rhine  and  the  Ebooe  bolii  have  their  sources. 
Above  the  region  where  the  white  hill-clouds  of  summer  are  formed  and 
rest,  when  they  occur  spreading  a  deep  shade  over  the  valleys  below,  the 
top  of  the  Fnulhorn  in  in  the  full  blaze  of  the  san,  and  the  eye  ranges  from 
it  upon  the  expanse  of  the  tops  of  the  white  clouds,  as  over  a  vast  plain 
of  snow  thrown  into  ridges  by  the  wind,  a  mimic  ocean  of  snow  with  the 
forms  of  waves  without  their  motion.  Life  in  ach&let  upon  such  a  moun- 
tain is  very  little  like  that  in  au  inn  down  in  the  valley.  The  whole  moun- 
tain-top will  hardly  give  elbow-room  to  the  twenty  or  thirty  people  who 
come  up  on  a  flue  summer's  day,  mnch  less  will  the  cb&let  give  room  for 
exctusiveness  in  eating,  drinking,  or  sleeping.  Then,  further,  to  break 
down  reserve,  the  saiiset  is  to  be  seen  by  all,  and  then  the  moon,  at  riwng 
or  setting,  puts  the  whole  sleeping  household  in  motion,  aud  agaiuallsre 
oat  to  see  the  snn  rise  over  the  distant  Alps. 

There  are  some  traits  hy  which  one  may  infallibly  recognize  our  coan- 
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trymen,  and  in  this  cb&Iet  with  ns  was  an  Qodoabted  American.  He 
talked  to  every  one  who  conid  speak  his  vemacolar,  and  spoke  to  every 
one  wlio  woald  give  hia  broken  French  an  answer.  His  meaU  were 
bolted  down  in  baste.  Fe  fidgeted  leet  he  Bhonld  lose  anything  of  thn 
mooD  or  sun  rise,  and  actually  turned  ont  to  witness  the  former  in  regu- 
lar Kickupoo  style,  wrapped  in  a  blauket.  He  was  restless  to  an  excess, 
and  talked  all  the  time  that  others  were  absorbed  in  sentiment;  for- 
getting hia  unpresentable  condition,  he  even  addressed  some  yonng 
English  ladies,  who  had  certainly  offered  no  special  encouragement  to  the 
aijproiich  of  any  fellow-traveller,  even  in  fall  costume.  He  was  off 
among  the  first  in  the  morning,  and  after  the  day's  journey  we  met  him 
in  tbe  evening  at  Meyriugen,  still  talkative  as  over,  and  bis  tones  certi- 
fying that  lie  came  from  tbe  east  of  the  Hudson ;  so  far,  tbe  very  beao- 
ideal  of  the  American  figured  by  tourists.  Here,  however,  be  piqned  my 
curiosity  by  the  very  un-American  act  of  abusing  the  supper,  as  well  as 
by  some  peculiarity  of  expression ;  and,  entering  into  further  conversa- 
tion with  him,  I  found  that  this  undotcfttod  American  was  last  from  Thread 
and  Needle  street,  had  been  bom  and  bred  in  the  old  country,  and  had 
not  even  trodden  our  republican  soil.  So  much  for  national  character- 
istics, which,  like  family  peculiarities,  may  sometimes  lead  us  to  mis- 
take tbe  father  for  the  son. 

On  tbe  way  from  the  Oberland  to  Lacenie  we  pass  a  work  of  improve- 
ment welt  worthy  of  notice.  At  the  foot  of  tbe  Brunig  Mountain,  on 
the  north  side,  is  tbe  small  lake  of  Lungem,  draining  tho  slopes  of  a 
basin  of  moderate  extent,  and  having  originally  no  outlet.  It  is  sepa- 
rated by  a  mountain  ridge  from  tbe  lake  of  Sarnen,  which  comma- 
nicntes  with  the  lake  of  Lucerne.  Lake  Lnogem  is  some  four  ban- 
(Ired  feet  higher  than  Lake  Sarnen,  so  that  by  establishing  a  com- 
munication between  tbem  the  former  might  be  drained  to  any  re- 
quired amount,  and  arable  laud  be  tbns  gained  upon  the  lake  ^ore. 
A  tnnnel  to  establisb  this  connection  was  began  in  1788,  and  after  many 
delays  was  completed  in  1836,  at  tbe  cost  of  $25,000,  and  nineteen  thou- 
sand days'  work  by  the  peasants.  The  winter  season,  when  the  lake  is 
lowest,  was  chosen  for  completing  the  tunnel  by  breaking  through  a 
rocky  barrier  into  Lake  Lnngern.  Tbe  undertaking  succeeded,  and  in 
ten  days  tho  water  fell  to  tbe  level  of  the  mouth  of  the  tunnel.  A  new 
and  unforeseen  dauger  now  threatened  the  people  of  tbe  village  on  tbe 
lake  shore.  The  bank,  no  longer  supported  by  the  water,  and  exposed 
to  the  action  of  the  Irost,  began  to  crack,  and  tbe  earth  separating  from 
tbe  nndertying  rock,  threatened  to  precipitate  the  church  and  part  of 
the  village  into  the  lake.  In  fact  a  slide  did  take  place,  but  only  to  a 
limited  extent,  and  by  cutting  tbe  shores  in  terraces  the  progress  of  the 
evil  has  been  stopped,  and  the  gain  of  about  five  hundred  acres  of  ara- 
ble land  may  be  considered  as  itermanent. 

The  town  of  Lucerne,  tbe  capital  of  the  canton  of  the  same  name,  and 
formerly  in  rotation  with  Berne  and  Zurich,  the  seat  of  tbe  sessions  of  the 
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Swiss  Diet,  is  beantifally  Bitaated  on  the  lake  of  the  Forest  cantona, 
OD  a  level  piece  of  ground,  at  the  point  where  the  Konss  issues  from  the 
lake  to  join  the  Linimat  in  its  course  to  the  Rhine.  Lnceme,  on  a  gata 
day,  presents  an  interesting  sight  to  the  stranger.  When  I  saw  it,  the 
people  in  holiday  dress  were  collecting  from  all  quarters  to  the  lake 
side ;  the  long  wooden  bridges  which  join  the  diSerest  parts  of  the  town, 
and  the  stone-lined  qnays  along  the  Benss,  were  thronged  with  people 
pressing  toward  the  same  point.  The  women  from  the  conntry  wearing 
the  hair  plaited  on  the  crown  of  the  head,  or  hiack  caps  with  mohair 
lace  wings,  and  long  plaits  of  hair  and  black  ribbons  falling  down  the 
back,  accompanied  by  men  in  plain  attire,  all  speaking  the  harsh  patois 
derived  ttom  the  Sontbem  German.  Even  the  bridge  from  the  Abbey 
had  its  passengers,  thongh  now  few  indeed  in  numbers,  and  a  few  Cor- 
deliers were  seen  mingling  with  the  throng.  The  windows  of  the  tall 
houses  near  the  wharf  presented  an  array  of  the  notables  of  Lucerne, 
and  even  some  members  of  thediet  might  be  pointed  out  to  the  stranger. 
The  bells  were  ringing  at  isterrals,  and  cannon  pointed  toward  the 
lake  were  prepared  for  a  salute.  The  American  smiles  complacently 
when  told  tiie  cause  of  all  this  circumstance.  The  first  steamboat  navi. 
gating  the  lake  is  expected  on  its  first  retnm  trip  fiom  Altdorf,  and 
even  now  may  be  seen  rounding  a  neighboring  point.  The  excitement 
increases  as  the  wonderful  boat  approaches,  and  we  are  carrietl  in  im- 
agination back  to  the  days  of  1807,  when  New  York  poured  ont  its  ]M>pa- 
lation  to  greet  the  retnrn  of  the  first  adventure  of  the  great  Fnlton. 
No  doabt  uow  mingles,  as  then  it  did,  with  expectation,  and  amid  the 
hoarse  noiseof  loud  German  exclamations  and  hurrahs,  and  the  discbarge 
of  artillery,  the  boat  approaches.  It  is  wonderful  to  see  how  at  once 
tbe  art  of  managing  the  vessel  bas  been  acquired  I  How  imitative  a 
creature  man  ist  The  captain  is  moonted  upon  the  wbeel-goard  directing 
the  pilot  and  engineer  with  his  hand.  The  headway  is  checked  judi- 
ciously, and  now  the  boat  nears  the  wharf.  With  what  precision  and 
skill  this  mauoeavre  is  executed  for  the  first  time)  The  thought  is  hardly 
complete,  when  rising  lond  and  clear  above  the  hoarse  gutturals  of  the 
mob,  comes  to  do  away  all  mystery,  to  explain  the  whole,  in  good  home- 
spun English,  the  well-known  cry  of  "Stop  herl"  The  engine  was 
bailt  in  England,  put  up  by  Englishmen,  and  is  now  managed  in  its  first 
trial  by  them ;  and  thus  the  mechanics  and  manufkctorers  of  that  great 
nation  lay  not  only  Switzerlaud,  but  all  the  continent  of  Europe,  under 
contribution,  as  a  return  for  the  money  spent  abroad  by  her  travelers. 

The  Swiss  Confederacy  is,  politically  considered,  even  a  weaker  gov- 
ernment than  ours  was  under  the  old  Articles  of  Confederation ;  at  all 
events  weaker  for  every  purpose  not  merely  military.  The  act  of  con- 
federation now  iu  force  dates  from  1815,  and  all  tho  attempts  made 
since  its  adoption  to  modify  it  so  as  to  produce  a  stronger  government, 
by  cementing  the  union  more  closely,  have  failed.  The  cantonal  spirit 
resists  the  least  encroaclunents  npon  its  independence.    The  act  of  con- 
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federation  gnarantees  to  each  canton  its  liberty,  ita  independence,  its 
safety  trom  foreign  aggression,  and  peace  and  tranqnillity  within.  To 
maiatnia  this  gaarantce  and  to  preserve  the  armed  neutrality  of  Swit2er- 
land,  a  contingent  of  33,000  men  and  $110,000  is  required  from  tbecao- 
tous  in  proportion  to  their  population  and  other  circumstances. 
The  modified  constitution  declared  every  Swiss  to  be  a  soldier,  express- 
ing only  what  is  the  fact,  the  military  spirit  being  kept  constantly 
alive  from  the  belief  that  it  is  essential  to  the  independence  of  the  coun- 
try. In  case  of  the  invasion  of  a  canton,  or  of  violence  against  the 
actual  government,  the  confederation  is  bound,  upon  a  summons,  to 
an  armed  iuterveution ;  and,  in  case  of  necessity,  a  neighboring  canton 
may  lend  its  aid.  This  provision  has  been  a  fertile  source  of  difficulty, 
for  on  the  one  hand  the  cantons  claim  the  right  of  revolution,  and,  on 
the  other,  the  diet  that  of  intervention.  The  cantons  have  no  right  to 
form  leagues  with  each  other.  No  privileged  classes  may  be  estaiblisbed 
in  any  of  tbem.  The  transit  of  articles  of  merchandise  and  manu< 
factures,  and  of  the  necessaries  of  life,  through  the  ditTereut  cantons  is 
guaranteed.     Such  are  the  leading  articles  of  the  constitution. 

The  diet  is  the  highest  authority  of  the  confederacy,  and  consists  of 
deputies  from  the  twenty-two  cantons,  who  veto,  unless  specially  in- 
vest^ with  discretionary  power,  according  to  instiuctioiis  derived  from 
the  cantonal  governments.  Each  canton  has  one  rote  in  the  diet.  The 
regular  meetings  of  this  body  are  held  ye&rly,  and  the  senior  deputy  of 
the  canton  where  the  meeting  is  held  presides.  Executive  power  during 
the  recess  of  the  diet  may  be  vested  in  the  authorities  of  the  canton 
where  the  meeting  of  the  year  is  to  be  held,  or  in  a  special  executive 
council.  The  diet  declares  war  and  makes  treaties  of  x>eace  and  alliance; 
such  measures  requiring  a  majority  of  three-fourths  of  the  votes.* 

In  the  summer  of  1837  the  diet  met  at  Lucerne.  The  stormy  session 
of  the  year  before  at  Berne,  in  which  they  had  borne  themselves  so  gal- 
lantly in  opposition  to  the  demands  of  France,  was  still  (kbL  in  the 
recollection ;  but  with  the  adjustment  of  the  difficulties  the  excitement 
produced  by  them  bad  subsided.  On  that  occasion  it  was  said  that 
Switzerland  had  spoken  even  in  a  boasting  tone,  or,  in  the  language  of 
the  French  journalists,  as  if  she  were  a  first-rate  power  instead  of  a 
fourth.  The  national  feeling  which  dictated  this  tone  may  be  explained 
and  felt  by  the  remark  of  Professor  Monuard,  of  Yaud,  by  whom  the 

■  TLo  foregoiiig  remarkB  apply  to  tho  politicnl  conditioo  of  the  Sn-iea  Confederation 
previous  to  the  ISth  of  September,  1848,  irben  tbo  revised  fcdcnil  conetitiition  now  In 
force  was  ndopted.  Tbia  iDstnimeDt  is  very  aimilor  to  that  of  tho  United  Statee,  ool.'' 
paying  somewhat  more  deference  to  states  rights,  and  vesliug  the  oiecative  power  in 
A  cabinet  (federal  council)  elected  hy  coDgreea  in  Joint  seBsion,  the  cbainuan  wbereof 
being  denomiaated  Prealdent  of  titritzerland.  The  legislative  antborit;  is  vested  in  a 
floral  assembly,  (coogrrsa,)  conpoacd  of  a  national  council  (houao  of  representatives) 
and  a  staendoratb  or  States  council,  (aeDate ;)  tho  sapiome  court  and  esecntlve  aa- 
thority  being  botb  elected  by  tbe  federal  asaembl;  or  congress,  in  joint  session,  In  irhiah 
Is  vested  the  aopreme  power  of  tho  land.    Bene  is  the  poimauent  capitaL 
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threatening  language  was  spolcenj  "  we  cannot  recogoize  a  first-rate  and 
a  second-rate  national  honor." 

There  is  still  eometbing  of  the  "feadalism  of  democracy  ."as  a  dis- 
tingniahed  author  has  called  it,  in  the  ceremonies  of  the  diet,  walking 
in  procession  to  their  hall  where  their  deliberations  take  place,  wearing 
cloaks  embroided  with  the  arms  of  their  cantons,  and  even  of  more  than 
one  color,  received  by  double  rows  of  guards,  and  deliberating  with 
swords  by  their  sides.  The  antiquated  costumes  are  destined  to  disap- 
pear with  many  feadal  forms,  but  the  delegates  from  those  cantons,  the 
democratic,  where  the  least  change  has  taken  place  in  their  institutions, 
are  wedded  to  their  old  garments  as  veil  as  to  the  old  constitution.  In 
the  hall  of  meeting  twenty-one  seats  are  arranged  about  an  oval  table 
for  the  senior  representatives,  the  president  having  his  seat  nt  the  one 
extremity  of  the  table,  and  the  consulting  deputies  occupying  small 
tables  iu  the  rear.  The  members  do  not  rise  when  addressing  the  chair, 
which  has  an  awkward  effect,  and  must  be  embarrassing  to  the  lively 
delegates  of  the  Italian  and  French  cantons;  but  all  minor  embarrass- 
ments yield  to  that  of  the  use  of  threedifferent  languages,  the  French, Ger- 
man, and  Italian,  by  members  from  the  different  cantons,  while  a  major- 
ity of  the  deputies  frnderstand  bat  one.  A  glance  at  these  representa- 
tives will  illustrate  the  difficulties  of  forming  a  Swiss  union.  What  has 
tite  man  of  Tessin  really  in  common  with  him  of  Geneva  t  The  one  is  a 
Eoman  Catholic,  the  otheraCalviuist;  the  one  a  republican  of  the  most 
democratic  school,  the  other  an  aristocrat  by  principle,  and  perhaps  by 
birth  i  the  one  is  from  a  rough  pastoral  or  agricoltnral  district,  the  other 
from  a  city  where  the  more  refined  mechanic  arts  flourish;  tbe  one  from 
a  small  commuuity,  all  the  members  of  which  are  nearly  equal  in  tbe 
means  of  life  and  iu  education,  the  other  from  a  town  where  wealth  and 
education  are  very  unequally  distributed ;  the  one  in  speech  an  Italian, 
tbe  other  a  Frenchman.  Again,  what  has  the  edncate<l  and  polished 
professor  of  Laasaone,  or  tbe  merchant  and  banker  of  Basle,  in  common 
with  tho  peasant  of  Appenzele  or  tbe  shepherd  of  Uri  f  With  all  these 
diversities  they  are  brought  together  in  part  by  a  sentiment — the  love 
of  liberty ;  iu  part  by  a  necessity — that  of  mutual  defense.  The  progress 
of  the  cantons  in  education  and  the  arts  of  life  will  doubtless  draw  their 
twnds  gradually  closer,  and  to  have  attempted  a  union  in  1832  is  to 
have  laid  the  basis  for  it  at  some  other  time.  Meanwhile  the  confeder- 
ation, if  it  does  not  directly  aid  the  cantons  in  their  career  of  improve- 
ment, at  least  goes  far  to  guarantee  tbe  continuation  of  that  peace  which 
IB  essential  to  progress. 

Let  us  turn  our  backs  upon  tho  mountains,  to  glance  merely,  for  that 
is  all  that  can  be  attempted,  at  Zurich,  one  of  the  cantons  of  the  plain, 
if  any  part  of  Switzerland  can  be  called  a  plain ;  one  of  the  farthest 
advanced  of  all  in  tho  mechanic  arts,  manufactures,  education,  and  good 
government.  Here  the  republican  change  was  brought  about  in  1830, 
by  a  simple  change  of  administration,  tbe  council  not  being  required  to 
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abclicate  as  at  Berne,  and  np  to  tfais  time  a  straggle  for  power  goes  on 
between  tUe  partisans  of  a  former  order  of  things  and  the  clergy  against 
the  new  order,  and,  from  time  to  time,  one  or  the  other  influence  pre- 
vails. The  canton,  meanwhile,  steadily  advances.  Suftrage  is  nniver- 
sal ;  the  right  to  vote  beginning  at  twenty  years  of  age. 

TUe  progress  of  the  canton  since  the  new  Order  of  tilings  may  be  best 
illnstratexl  by  a  few  facts.  The  press  is  free,  the  legislative,  executive, 
and  judicial  dex>artment8  have  been  separated,  public  instruction  has 
been  set  foctrh  as  one  of  the  first  duties  of  the  state,  and  invasion  of 
domicile  has  been  declared  unlawful.  To  these  intellectual  improve- 
ments may  be  added  physical  or  material  ones;  good  roads  have  been 
made  throughout  the  canton  and  stnge  coaches  put  upon  them,  so  that 
instead  of  ten  or  twelve  people  leaving  Znrich,  or  entering  it,  per  day, 
there  are  now  one  hundred  and  ten.  Ttie  poor  tax  is  at  the  rate  of  but 
5  cents  per  annum  for  each  citizen  inhabiting  the  canton ;  the  church 
rate  IS  cents ;  and  the  expense  of  the  civil  list  20  cents.  Finally  the 
revenue  in  1832  exceeded  the  expenditure  by  $100,000,  and  this  surplus 
has  been  devoted  to  the  cause  of  material  aud  intellectual  improvement. 

From  the  hasty  and  imperfect  glance  which  we  have  now  taken  to- 
gether of  republican  tiwitzerl.^nd,  what  conclusion  may  we  draw  as  to 
the  capacity  of  the  principle  which  connects  these  people,  to  produce 
their  happiness,  their  moral,  intellectaal,  and  physical  improvementt 

In  the  distance  which  separates  us  from  theu  the  minuter  shades  of 
character  are  lost.  We  do  not  discern  the  men  of  Geneva,  of  Vand,  of 
Berne,  aud  of  Zurich,  but  the  men  of  Switzerland.  Standing  ont  from  the 
picture,  like  the  lofty  summits  of  their  own  mountain  cbaius,  are  the 
prominent  characteristics  of  the  people.  Frugality,  perseverance,  liardy 
enterprise,  high  moral  and  religious  feeling,  lofty  patriotism ;  these  are 
the  characteristics  of  the  Swiss  nation. 

How  far  these  noble  qualities  are  the  result  of  their  political  institu- 
tions, or  whether  the  instltntious  owe  their  origin  to  these  very  qualities 
of  the  people,  it  is  needless  to  inquire,  since  what  greater  praise  can  be 
awarded  than  the  truth,  that  the  institutious  of  Switzerland  are  in  har- 
mony with  the  £ree  spirit  of  the  people,  and  the  spirit  of  the  people  with 
their  noble  lepublican  ioBtitutions. 
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8Mn>HSONUN  Institution, 

WtuhmgUm,  DecenAcr  29, 1870. 

Mt  Dbab  Sie:  Tours  of  the  28th  ofNovemberwasdaly  received,  bat 
I  delayed  aDSweriDg  it  antil  the  pressure  of  bosiness  Trhlch  accamolated 
dnriDg  my  absence  sboald  have  somewhat  subsided,  aod,  also,  that  I 
might  receive  the  plans  which  yon  mention.  I  am  now  gratified  in 
being  able  to  iaform  yoa  that  my  visit  to  Europe  was  both  pleasant 
and  profitable,  and  that  I  have  retorned  mnch  improved  in  health  and 
with  enlarged  views  aa  to  the  present  state  of  science  in  the  Old  World. 

While  abroad  I  gave  special  attention  to  physical  observatories,  of 
which  there  are  several  in  England  and  on  the  continent,  although 
there  is  no  one  which  fully  realizes  my  idea  of  what  such  an  establish- 
ment ought  to  be. 

A  physical  observatory  is  one  the  primary  object  of  which  is  to  in- 
vestigate the  physical  phenomena  of  the  earth  and  the  heavenly  bodies 
in  contradistiactioo  to  an  ordinary  astronomical  observatory,  which  is 
prindpally  devoted  to  the  observation  and  discussion  of  the  motions  of 
the  planets,  and  the  determination  of  the  relative  positions  of  the  fixed 
stars.  Of  the  latter  kind  bat  one  or  two  are  needed  in  any  conntry, 
and  as  these  require  a  numerous  corps  of  observers  and  computers  they 
cua  only  be  supported  by  appropriations  annually  &om  a  national  gov- 
ernment. The  United  States  Observatory  at  Washington  la  of  this 
obatacter,  and,  including  all  expenses,  requires  an  annual  appropriation 
of  at  least  $50,000.  The  labors  of  sach  an  observatory  are  indispens- 
able to  the  advancement  of  the  science  of  theoretical  astronomy,  and  its 
application  to  geodesy  and  geography. 

The  establishment  I  would  advise  you  to  found  is  of  the  character  of 
tbe  one  first  mentioned,  namely,  a  physical  observatory,  the  priuciptU 
object  of  which  would  be,  as  I  have  indicated,  to  investigate  the  nature 
and  changes  of  the  constitution  of  the  heavenly  bodies;  to  study  tbe 
rarions  emanations  from  these  in  comparison  with  the  results  of  experi- 
ments, and  to  record  and  investigate  the  different  phenomona  which  are 
included  under  the  general  term  of  terrestrial  physics. 

A  wide  field  has  been  opened  for  the  study  of  the  nature  of  the  sun 
and  other  heavenly  bodies  by  the  application  of  the  spectroscope,  dif- 
ferent modifications  of  tbe  telescope,  and  other  lately  invented  appliances. 
We  now  know  that  the  sun  is  undergoiogremarkable  changes,  the  charac- 
ter of  which  can  only  be  ascertained  by  the  results  of  accurate  observa- 
tions compared  with  those  of  experimental  investigation.    The  obaervei 
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Bhould  divide  bis  attentioa  l>etweeD  tlie  pIieBomeuu  revealed  by  a  criti- 
cal and  contiDued  examiDatton  of  tlio  guh  and  tlie  production  of  similar 
pheuomeua  in  the  laboratory.  In  this  way  Earox>ean  investigators  have 
arrived  at  most  interesting  results. 

Again,  we  know  that  the  emanations  from  the  snn,  and  probably 
from  the  stars,  differ  essentially  in  character.  There  is,  first,  the  ema 
nation  known  as  light,  which  of  itself  consists  of  varions  rays,  which 
generally  indicate  the  incandescence  of  substances,  which  give  the 
sensation  of  different  colors,  and  those  which,  in  their  ordinary  condition, 
are  imiierceptible  to  the  eye,  bat  which  may  he  perceived  by  that  organ 
after  they  have  passed  through  certain  liquids;  nest,  the  heat  emana- 
liou,  which  is  also  of  different  kinds;  then  the  chemical  emanation,  by 
which  photographic  impressions  are  produced;  and,  lastly,  the  phospho- 
rogenic  emanation,  which  abonnds  also  in  the  electric  discharge,  and 
which  produces  the  glow  of  the  diamond  and  the  luminosity  of  the  com- 
pounds of  lime,  barium,  and  other  substances  with  sulphur.  To  Btndy 
these  or  other  emanations  as  they  may  appear  in  the  fixed  stars,  or  are 
reflected  from  the  moon  and  planets,  or  as  they  may  be  fonnd  in  the 
aurora  borealis,  the  zodiacal  light,  and  in  shooting-stars  or  larger  mete 
ors,  requires  peculiar  instrumeuts,  and  such  as  are  not  found,  at  present, 
in  ordinary  astronomical  observatories.  For  example,  the  celestial  phe- 
nomena which  address  themselves  to  the  sense  of  sight  are  studied  by 
means  of  refk-acting  telescopes,  as  are,  also,  those  of  the  photographio 
ray,  although  this  requires  a  peculiar  form  of  lens,  while  the  heat-ray 
of  lower  intensity  and  the  phosphorogenic  ray  are  not  transmitted  bj 
glass;  the  former  is  readily  converged  to  a  focns  by  a  lens  of  rock-salt, 
and  the  Litter  by  one  of  quartz.  They  may  all,  however,  as  in  the  casu 
of  light,  be  concentrated  into  foci  by  metallic  reflectors. 

In  regard  to  terrestrial  physics,  the  phenomena  are  also  various,  and 
the  forces  by  which  they  are  produced  are  constantly  changing  both  in 
inteusity  and,  in  some  cases,  in  direction.  We  now  know  that  the 
magnetism  of  the  earth  scarcely  remains  the  same  from  one  moment  to 
another,  and  that  these  changes  are  connected  with  the  appearance  of 
the  anrora  borealis  and  electrical  discbarges  in  the  atmosphere.  They, 
also,  in  all  probability,  may  ultimately  be  referred  to  disturbances  pro- 
duced by  external  influences,  such  as  those  iVom  the  sun,  moon,  and 
planets.  Furthermore,  we  may  now  consider  the  whole  earth  as  an 
immense  conductor  charged  with  negative  electricity,  of  which  tho 
intensity  is  in  a  continued  state  of  change,  and  of  which  a  knowledge  of 
the  laws,  as  well  ns  those  of  the  changes  of  magnetism,  is  highly  desira- 
bla  For  the  proper  study  of  these,  continoons  self-recording  instru- 
ments are  necessary. 

There  is  also  an  important  field  of  observation  in  regard  to  ordinary 
meteorology,  such  as  thu  changes  of  the  pressure  of  tho  atmosphere, 
and  its  connection  with  other  phenomena;  of  the  normal  and  abnormal 
winds;  isolated  currents  of  tho  atmosphere,  and  es[K;cially  those  of  a 
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vertical  direction ;  tbe  rarliation  of  beat  from  clouds  and  different  ter- 
restrial Borfaces;  the  variatiou  of  its  intensity  in  ascending  above  and 
penetrating  below  the  sarface  of  the  eartli,  &a.  In  sbort,  the  field  is 
almost  boundless,  nnd  every  year  reveals  new  facts  in  terrestrial  and 
celestial  physics,  which  never  fail  to  furnish  new  points  for  investigation 
to  those  wbo  are  qualified  by  education  and  endowed  by  nature  for 
their  proper  appreciation. 

The  conductor  of  an  observatory,  such  as  I  have  mentioned,  to  ^e 
successful,  must  have  peculiar  characteristics.  He  must  possess  a 
minnte  knowledge  of  alhthe  latest  discoveries  in  physics,  a  keen  eye  to 
detect  new  appearances,  imagination  to  suggest  hypothetical  causes, 
logical  power  to  ilednce  consequences  from  these  to  be  tested  by  obser- 
vation or  experiment,  and  ingenuity  to  devise  apparatus  for  verifying 
or  disproving  his  deductions.  When  such  a  man  is  found  bo  should  be 
consecrated  to  science  and  fully  furnished  with  all  tho  implements 
necessary  for  the  prosecution  of  his  researches,  those  of  physics  as  well 
as  of  astronomy,  and  himself  and  family  placed  beyond  idl  anxiety  as  to 
the  supply  of  their  necessary  wonts.  It  may  not  be  amiss  to  combine 
with  his  studies  and  duties,  in  the  way  of  research,  a  small  amount  of 
lecturing— just  enough  by  sympathetic  communication  with  admiring 
pupils  to  fan,  as  it  were,  bis  enthusiasm,  and  to  impart  a  portion  of  it  to 
others.  He  should  also  have  at  his  command  a  skillful  workman,  who, 
under  his  direction,  could  construct  the  temporary  apparatus  which  are 
couHtantly  required  in  original  research.  It  is  also  important  that  he 
be  asBociateil  with  the  faculty  of  a  well-endowed  college  or  university, 
to  which  he  will  become  an  important  acquisition  both  in  regard  to  tbe 
reputation  which  he  will  give  to  tbe  institution,  and  the  effect  be  will 
have  on  tho  other  members  of  the  faculty  in  tho  way  of  stimulating 
them  to  higher  efforts.  In  such  an  association  be  can  cull  for  the  coop- 
eration of  tbe  professors,  and  especially  that  of  the  physicist,  the 
chemist,  and  the  mathematician. 

One  of  the  most  important  points,  perhaps,  to  which  I  should  call 
your  attention  is  that  of  the  building  to  be  erected,  since,  from  the  ten- 
dency to  error  in  this  line,  more  injury  has  resulted  to  public  institn- 
tions  in  this  country  than  from  any  other  cause.  It  should  be  recollected 
that  "  money  is  power;"  that  every  dollar  possesses  a  definite  amount  ot 
potential  energy,  as  it  were,  which  can  always  command  intellectual  or 
physical  labor.  But  money  as  a  power  is  unlike  all  other  kinds  of  power, 
in  that  it  is,  by  judicious  investment,  capable  of  yielding  a  constant 
supply  of  energy,  in  the  way  of  interest,  without  diminishing  the  origi- 
nal amount.  It  is,  therefore,  in  the  highest  degree  injudicious  in  the 
founding  of  an  establishment  to  exhaust  tbe  source  of  its  power  by 
architectural  displays  not  absolutely  required,  and  which  may  forever 
involve  a  continual  expense  from  tbe  remaining  funds  to  keep  them  in 
repair.  As  a  general  rule,  tho  buildings  of  educational  or  scientific  in- 
stitutions should  be  gradually  evolved  from  tbe  experience  and  wants 
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of  the  eslablishment,  and  not,  as  is  too  frequently  tiie  case,  from  a  priori 
misconceptions  of  those  who  have  no  adequate  idea  of  the  uses  to  which 
the  structure  is  to  be  applied.  It  should  be  impressed  apon  the  pnblic 
that  buildings  do  not  constitute  an  institution,  aud  that  reputation  and 
usefulness  in  science  do  not  flow  from  visible  and  tangible  manifesta- 
tions, but  are  the  immaterial  fruit  produced  by  the  spirit  of  an  organiza- 
tion. I  trust  that  millions  of  human  beings  yet  nnbom  will  be  familiar 
with  the  iutellectnal  results  of  your  obsu^atory,  although  a  single  in- 
quiry may  never  be  made  as  to  the  style  of  the  bnilding  in  which  these 
results  have  been  produced.  • 

My  advice,  then,  wonld  be :  first,  if  possible,  that  the  right  mfui  be 
procured  tor  director;  secondly,  that  the  principal  instmments  be  con- 
structed nnder  his  supervision ;  and,  thirdly,  that  the  operations  be  com- 
menced in  an  inexpensive  wooden  building,  which  will  be  foond  better 
in  many  respects  for  physical  and  astronomical  observations  than  one 
of  stone  and  brick.  The  instruments  could  be  insureo,  I  should  think, 
af,  a  small  premium,  and  in  that  case,  if  destroyed  by  fire,  might  be  re- 
placed by  others  embracing  the  improvements  which  may  have  beuu 
suggested  in  the  mean  time. 

As  an  illustration  of  what  I  have  just  said  in  regard  to  the  building, 
I  may  mention  that  in  a  visit  to  Mr.  Lockyer  I  found  him  carrying  on  a 
series  of  observations  which  have  challenged  the  admiration  of  the  world 
in  a  temporary  structure  made  of  rough  boards,  nnplastered,  and 
scarcely  including  a  space  of  fifteen  feet  square. 

As  to  the  location  of  your  observatory,  you  will  infer  trom  what  I 
have  said  that  I  think  it  important  to  connect  it  with  some  well-endowed 
aud  well-established  college  or  university. 

JOSEPH  HENRY, 
Secretary  Smithgonian  Imtitution. 
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[To  tceep  Dp  tbe  series  of  pnbUcatioDS  o[  eulogies  of  distingaUibed  mea,  vbich  lias 
been  &  special  feature  of  tbe  AppeDcIis  to  tbe  SmithsoDiau  l{eporte,Ibe  foUoning  aato- 
biography  and  the  eulogies  of  Henchel  and  Fourier  are  copied  troia  tbe  volume,  now 
oat  of  print,  of  the  translations  by  tbe  late  Admiral  Smyth,  the  lal«  Bev.  Baden 
Powell,  and  Prof.  Grant,  from  the  woiks  of  Arago.— J.  H.] 

I  have  not  tbe  foolisU  vanity  to  imagine  that  any  one,  erea  a  short 
time  hence,  will  have  the  curiosity  to  find  ont  bow  toy  first  education 
was  given,  and  bow  my  mind  was  developed ;  bnt  some  biographers, 
writing  offhand  and  withont  anChority,  having  given  details  on  this 
sobject  atteriy  incorrect,  and  of  a  nature  to  imply  negligence  on  the  part 
of  my  parents,  I  consider  myself  bound  to  put  them  right. 

I  was  born  on  the  26th  of  February,  178G,  in  tbe  commune  of  Estagel, 
an  ancient  province  of  Roussilloo,  (department  of  the  Eastern  Pyrenees.) 
My  father,  a  licentiate  in  law,  had  some  tittle  property  in  arable  laud,  is 
vineyards,  and  in  plantations  of  olive  trees,  tbe  income  from  which  sup- 
ported his  numerous  family. 

.  I  was  thus  three  years  old  in  1789,  four  years  old  in  1790,  five  years 
in  1791,  six  years  in  1793,  and  seven  years  old  in  1793,  &c. 

Tbo  reader  has  now  himself  the  means  of  judging  whether,  as  has- 
been  said,  and  even  stated  in  print,  I  had  a  band  in  the  excesses  of  our 
first  revolution. 

My  parents  sent  me  to  the  primary  school  in  Estagel,  where  I  learned 
the  rudiments  of  reading  and  writing-  I  received,  besides,  in  my 
father's  bouse,  some  private  lessons  in  vocal  music.  I  was  not  otherwise 
either  more  or  less  advanced  than  other  cbildreu  of  my  age.  I  enter 
into  these  details  merely  to  show  how  much  mistaken  are  those  who 
have  printed  that  at  the  age  of  fourteen  or  fifteen  years  I  had  not  yet 
learned  to  read. 

Estagel  was  a  halting  place  for  a  portion  of  tbe  troops  who,  coming 
from  the  interior,  either  went  on  to  Perpiguau,  or  repaired  direct  to  the 
army  of  the  Pyrenees.  My  parents'  house  was  therefore  constantly  full 
of  officers  and  soldiers.  This,  joined  to  the  lively  excitement  which  tbe 
Spanish  invasion  had  produced  within  mc,  inspired  me  with  sncb  de- 
cided military  tastes  that  my  family  was  obliged  to  have  me  narrowly 
watched  to  prevent  my  joining  by  stealth  the  soldiers  who  left  Estagel. 
It  often  happened  that  they  caught  me  at  a  league's  distance  from  the 
Tillage,  already  on  my  way  with  tbe  troops. 

On  one  occasion  these  warlike  testes  had  nearly  cost  me  dear.  It  was 
tbo  nigbt  of  the  battle  of  Peires- Tories.  Tbe  Spanish  troops  in  their 
retreat  had  partly  mistakeD  their  road.    I  was  in  the  square  of  the  vil- 
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lage  before  daybreak.  I  saw  a  brigadier  and  Ave  troopers  come  ap, 
wbo,  at  the  sight  of  the  tree  of  liberty,  called  out,  "  Somas  perdidos !'' 
I  raa  immediately  to  the  house  to  arm  myself  with  a  laoee  which  bad 
been  left  there  by  a  soldier  of  the  levee  ea  masse,  aiid  placing  myself  in 
ambush  at  the  corner  of  a  street,  I  struck  with  a  blow  of  this  weapon 
the  brigadier  placed  at  the  head  of  the  paity.  The  wound  was  not  dan- 
gerous. A  cut  of  the  saber,  however,  was  descending  to  ituiiish  my 
hardihood,  when  some  countrymea  came  to  my  aid,  and,  armed  with 
forks,  overturued  the  five  cavaliera  from  their  saddles,  aud  made  them 
prisoners.    I  was  then  seven  years  old.* 

My  father  having  gone  to  reside  at  Perpigoan,  as  treasurer  of  the 
mint,  all  the  family  quitted  Estagel  to  follow  him  there.  I  was  then 
placed  as  an  outdoor  pupil  at  the  municipal  college  of  the  town,  where 
I  occupied  myself  almost  exclusively  with  my  literary  studies.  Our 
classic  authors  had  become  the  objects  of  my  favorite  reading.  But  the 
direction  of  my  ideas  became  changed  all  at  once  by  a  singular  circum- 
stance which  I  will  relate. 

Walking  one  day  on  the  ramparts  of  the  town,  I  saw  an  officer  of  en- 
gineers who  was  directing  the  execution  of  the  repairs.  This  officer, 
M.  Gressae,  was  very  young.  I  had  the  hardihood  to  approach  him  aud 
to  ask  him  how  he  had  succeeded  iu  so  soon  wearing  an  epaulette.  "  I 
come  from  the  Polytechnic  School,^  he  answered.  "  What  school  is 
thati"  "It  isa  school  which  one  enters  by  an  examination."  "Ismuch 
expected  of  the  candidates  T  "  You  will  see  it  in  the  programme  which 
the  goverameiit  sends  every  year  to  the  departmental  administration ; 
you  will  find  it  moreover  in  the  numbers  of  the  journal  of  the  school, 
which  are  iu  the  library  of  the  central  school." 

I  ran  at  once  to  the  library,  and  there,  for  the  first  time,  I  read  tlie 
programme  of  the  knowledge  required  in  the  candidates. 

From  this  moment  I  abandoned  the  classes  of  the  central  school,  where 
I  was  taught  to  admire  Coroeitle,  Bacine,  La  Fontaine,  Moli^re,  and 
attended  only  the  mathematical  course.  This  coarse  was  intrusted  to 
a  retired  ecclesiastic,  the  Abb4  Yerdier,  a  very  respectable  man,  but' 
whose  knowledge  went  do  farther  than  the  elementary  course  of  La 
Gaille.  I  saw  at  a  glance  that  M.  Yerdier's  lessons  would  not  be  suffi- 
dent  to  secure  my  admission  to  the  Polytechnic  School ;  I  therefore 
decided  on  studying  by  myself  the  newest  works,  which  I  sent  for  from 
Paris.  These  were  those  of  Legendre,  Lacroix,  and  Garnier,  In  going 
through  these  works  I  often  met  with  difficulties  which  exceeded  my 
powers ;  happily^  strange  though  it  be,  and  perhaps  without  example  in 
,all  the  rest  of  France,  there  was  a  proprietor  at  Estagel,  M.  Baynal,  who 
made  the  stndy  of  the  higher  mathematics  his  recreation.  It  was  in  his 
kitchen,  while  giving  orders  to  numeroas  domestics  for  the  labors  of 

'  With  sDcb  precocloiu  heroism  it  is  by  no  menus  so  clear  that  the  kotbor  might  not 
have  hid  »  bsnd  in  the  Tevolatioa,  from  which  he  endeavon  above  to  exonlptrte  bim- 
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the  next  day,  tiiat  M.  Baynal  read  with  advantage  the  "  Hydraalic  Archi. 
tectttre"  of  Prony,  the  "  M^canique  Aaalytiqae,"  and  the  "  M^caiiiqae 
Celeste."  This  excellent  man  often  gave  me  useful  advice }  but  I  must 
say  that  I  foand  my  real  master  in  the  cover  of  M.  Garnier's  "  Treatise 
on  Algebra."  This  cover  consisted  of  a  printed  leaf,  on  the  outside  of 
which  blue  paper  was  pasted.  The  reading  of  the  page  not  covered 
made  me  desirouR  to  know  what  the  blue  paper  hid  from  me.  I  took  off 
this  paper  carefully,  having  first  damped  it,  and  was  able  to  read  under- 
neath it  the  advice  given  by  d'Alcmbert  to  a  young  man  who  communi- 
cated to  him  the  difficulties  which  he  met  with  in  his  studies :  "  Oo  on, 
sir,  go  on,  and  conviction  will  come  to  you.** 

This  gave  me  a  gleam  of  light;  instead  of  persisting  in  attempts  to 
comprehend  at  first  sight  the  propositions  before  me,  I  admitted  their 
truth  provisionally.  I  went  ou  farther,  and  was  quite  surprised,  on  the 
morrow,  that  I  comprehended  perfectly  what  over-uight  appeared  to  me 
to  be  encompassed  with  thick  clouds. 

I  thus  made  myself  master,  in  a  year  and  a  half,  of  all  tiie  subjects 
contained  in  the  programme  for  admission,  and  I  went  to  Montpelller 
to  undergo  the  examination.  I  was  then  sixteen  years  of  age.  M.  Monge, 
jr.,  the  examiner,  was  detained  at  Tonlonse  by  indisposition,  and  wrote 
to  the  candidates  assembled  at  Montpellier  that  he  would  examine  them 
in  Paris.  I  was  myself  too  unwell  to  undertake  so  long  a  jonmey,  and 
I  returned  to  Perpiguan. 

There  I  listened  for  a  moment  to  the  solicitations  of  tny  family,  who 
pressed  me  to  renounce  the  prospects  which  the  Polytechnic  School 
opened.  But  my  taste  for  mathematical  stadies  soon  carried  the  day. 
I  increased  my  library  with  Euler'a  "  Introduction  h  I'Analyse  Infinit^si- 
male,"  with  the  "  B^solntion  des  Equations  Num^riques,"  with  Lagrange's 
"  Throne  des  Fonctions  Analytiques,"  and  "M6canique  Analytique," and 
flnally  with  Laplace's  "  M^caniqne  Celeste."  I  gave  myself  up  with  great 
ardor  to  the  study  of  these  hooka.  From  the  journal  of  the  Polytechnic 
School,  containing  such  investigations  as  those  of  M.  Poisson  on  Elimi- 
nation, I  imagined  that  all  the  pupils  were  as  much  advanced  as  this 
geometer,  and  that  it  would  be  necessary  to  rise  to  this  height  to  suc- 
ceed. 

From  this  moment  I  prepared  myself  for  the  artillery  service,  the 
aim  of  my  ambition ;  and  as  I  bad  heard  that  an  officer  ought  to  under- 
stand music,  fencing,  and  dancing,  I  devoted  the  first  hours  of  each  day 
to  the  cultivation  of  these  accomplishments. 

The  rest  of  the  time  I  was  seen  walking  in  the  moats  of  the  citadel  of 
Perpignan,  seeking  by  more  or  less  forced  transitions  to  pass  from  one 
question  to  another,  so  as  to  be  sure  of  being  able  to  show  the  examiner 
how  iar  my  studies  had  been  carried.* 

*  lUobaiD,  member  of  the  Academy  ef  Sciences  tuid  of  tbe  iDstitDto,  wu  charged 
in  1793  with  the  prolongatioa  of  tbe  meMDre  of  the  aio  of  the  meridiau  in  Spain,  a*  for 
asBaioelona. 

Daring  Us  operations  in  the  Pyrenees,  in  1704,  he  had  kDDirnmjfldliiBi,  wIulwW' 
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At  last  the  moment  of  examination  arrived,  and  I  went  to  Touloose 
in  company  with  a  candidate  who  bad  Btudied  at  the  public  college.  It 
was  tho  first  time  that  pnpiU  from  Perpignan  had  appeared  at  the  com- 
petition. My  intimidated  comrade  was  completely  discomfited.  When 
1  repaired  after  him  to  the  board,  a  very  singular  conversation  took 
place  between  M.  Munge,  the  examiner,  and  me. 

"If  yon  are  going  to  answer  like  your  comrade,  it  is  useless  for  me 
to  question  yon." 

"Sir,  my  comrade  knows  much  more  than  he  has  shown;  I  hojie  I 
»haUbemore  fortunate  than  he;  but  what  yon  have  just  said  to  mo 
might  well  intimidate  me  and  deprive  me  of  all  my  powers." 

"Timidity  is  always  the  excuse  of  the  ignorant;  it  is  to  save  yon 
from  the  shame  of  a  defeat  that  I  make  you  the  proposal  of  not  exam- 
ining you." 

"  I  know  of  no  greater  shame  than  that  which  you  now  inflict  upon 
me.    Will  you  be  so  good  as  to  question  me?    It  is  your  dnty." 

"You  carry  yonrself  very  high,  sir;  we  shall  see  presently  whether 
this  be  a  legitimate  pride." 

"  Proceed,  air ;  I  wait  for  yon." 

M.  Monge  then  put  to  me  a  geometrical  question,  which  I  answered 
in  such  a  way  as  to  diminish  his  prejudices.  From  this  he  passed  on  to 
a  question  in  algebra,  to  the  resolatioii  of  a  numerical  equation.  I  had 
the  work  of  Lagrange  at  ray  fingers'  ends;  I  analyzed  all  the  known 
methods,  pointing  out  their  advantages  and  defects ;  Newton's  method, 
the  method  of  recurring  series,  the  method  of  depression,  the  method 
of  continued  fractions;  all  were  passed  in  review;  the  answer  had 
lasted  an  entire  hour.  Monge,  brought  over  now  to  feelings  of  great 
kindness,  said  to  me,  "  I  could,  from  this  moment,  consider  the  exam- 
ination at  an  end.  I  will,  however,  for  my  own  pleasure,  ask  you  two 
niore  questions.  What  are  the  relations  of  a  curved  line  to  the  straight 
line  which  is  a  tangent  to  it  T  "    I  looked  upon  this  qnestion  as  a  particular 

one  of  the  luliuiaiBtrators  of  tliedepartnient  (if  tlie  Eaattru  Pyrcnt'CB.  Later,  in  IgOS, 
wLtn  tlie  queation  was  agitated  as  to  tlie  contiiiiiatiou  of  ILe  nicaeure  of  tliu  meridian 
line  aa  far  as  the  Balearic  lalantls,  M.  H^cbain  neat  ngaia  to  PerpigDiD,  and  came  to 
pay  my  father  a  viBit.  As  1  vras  about  eetting  off  to  undergo  tlie  cxstDioatioii  for  ad- 
mimioD  at  the  Polytechnic  School,  my  father  rentured  to  aak  Lim  nhelhcr  be  could 
not  recommend  me  to  M.  Monge.  "Willingly,"  aucirered  he  ;  "but,  Trith  the  frank- 
ness which  is  my  characteristic,  I  ought  not  to  leave  you  imairaro  that  it  appears  to 
me  improbable  that  yoar  son,  left  to  himself,  can  have  rendered  himself  completely 
maatoTof  tho  snbjects  of  which  the  programme  consists.  If,  boireTer,  lie  be  admitted 
let  him  be  destined  for  the  artillery  or  for  the  engineers.  The  career  of  tho  sciences  of 
trbich  yon  hare  talked  to  me  is  really  too  difficult  to  go  through,  and,  anless  he  had 
a  special  calling  fur  it,  your  son  would  ouly  flud  it  deceptive."  Auticipating  a  little 
the  order  of  dates,  let  as  compare  this  advice  with  what  occurred.  I  went  to  Tou- 
loQSB,  underwent  the  examination,  and  was  admitted.  One  year  and  a  half  afterword 
I  filled  the  situation  of  secretary  at  the  Observatory,  whiclibad  become  vacant  by  the 
resignation  of  M.  M6chain's  sod.  One  year  and  a  half  later,  tliat  is  to  say,  foot  year* 
aCtei  the  Ferpignan  "  horoscope,"  associated  with  M.  Blot,  1  filled  tlie  place,  in  Spain, 
of  the  celebrated  acadendcian  who  liad  died  there,  a  victim  to  his  labors. 
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case  or  tbe  theory  of  osculations  whicb  I  had  studied  in  Lagrange's 
"Fonctiona  Analytiquea."  "  Finally ,"  said  tbe  examiner  tome,  "bow 
do  yoQ  determine  the  tension  of  the  various  cords  of  whicb  a  funicular 
machiae  is  composedt "  I  treated  this  problem  accoi-ding  to  the  methml 
expounded  in  the  "M^cauique  Analytique."  Itnasclear  that  Lagrange 
had  supplied  all  the  resources  of  my  examination. 

I  had  been  two  hours  and  a  quarter  at  the  board.  M.  Monge,  goiu^ 
from  one  extreme  to  tbe  other,  got  up,  came  and  embraced  me,  and  sol- 
emnly declared  that  I  should  occupy  tbe  first  place  on  bis  list.  Shall  I 
confess  it  T  During  tbe  examination  of  my  comrade  I  had  beard  tbe 
Tonlonsian  candidates  uttering  not  very  favorable  sarcasms  on  tbe 
pupils  from  Perpignan ;  and  it  was  principally  for  the  sake  of  reparation 
to  my  native  town  that  M.  Monge's  behavior  aod  declaration  trans- 
ported me  witb  joy. 

Having  entered  tbe  Polytecbnic  School,  at  tbe  end  of  1803  I  was 
placed  in  the  excessively  boisterous  brigade  of  the  Gascons  and  Nitons. 
I  should  have  much  liked  to  study  tborougbly  physics  and  cbcmistri', 
of  which  I  did  not  even  know  tbe  first  rudiments;  but  the  behavior  of 
my  companions  rarely  left  me  any  time  for  it.  As  for  analysis,  I  bad, 
already,  before  entering  the  Polytechnic  School,  learned  mach  more  than 
was  required  for  leaving  it. 

I  have  just  related  the  strange  words  which  M.  Monge,  jr.,  addressed 
to  me  at  Toulouse  in  commencing  my  examination  for  admission. 
Something  analogous  occurred  at  tbe  opening  of  my  examination 
in  mathematics  for  passing  from  one  division  of  the  school  to  another. 
The  examiner,  this  time,  was  tbe  illustrions  geometer  Legeudre,  of 
whom,  a  few  years  after,  I  bad  tbe  honor  of  becoming  the  colleague  and 
tbe  ftieud. 

I  entered  bis  study  at  the  moment  when  M.  T ,  who  was  to  nudergo 

his  examination  before  ne,  ha\ing' fainted  away,  was  being  carried  out 
in  tbe  arms  of  two  servants.  I  thought  that  this  cu-camstance  would 
have  moved  and  softened  M.  Legendrc;  but  it  had  no  such  effect. 
"What  is  yonr  name,"  be  said  to  me  sharply.  "Arago,"  I  answered. 
"You  Are  not  French,  then?"  "If  I  was  not  French  I  sbonld  not  be 
before  yon ;  for  I  have  never  beard  of  any  one  being  admitted  into  the 
school  unless  bis  nationality  had  beeu  proved."  "I  maintain  that  he  is 
not  French  whoso  name  is  Arago."  "  I  maintain,  on  my  side,  that  I  am 
French,  and  a  very  good  Frenchman,  too,  however  strange  my  name 
may  appear  to  you."  "Very  well;  we  will  not  discuss  the  point  farther; 
go  to  the  board." 

I  had  scarcely  taken  up  tbe  chalk,  when  M.  Legeudre,  returning  to 
the  first  subject  of  his  preoccupations,  said  to  me :  "  You  were  bom  in 
one  of  the  departmcots  recently  united  to  lYancef  "No,  sirj  I  was 
bom  in  tbe  department  of  the  Eastern  Pyrenees,  at  the  foot  of  the 
PjTenees."  "Obi  why  did  you  not  tell  me  that  at  oncel  All  is  now 
explained.    You  are  of  Spanish  origin  arc  you  nott"    "Possibly;  but 
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in  my  bnmtile  family  there  are  no  autbeutic  docnments  preserved  which 
could  enable  me  to  trace  back  the  civil  position  of  my  ancestors.  Each 
one  tjiere  is  the  child  of  bis  own  deeils.  I  declare  to  you  again  that  I 
am  French,  and  that  onght  to  be  anfficient  for  yon." 

The  vivacity  of  this  last  answer  bad  not  disposed  M.  Legendre  in  my 
favor.  I  saw  this  very  soon ;  for,  having  put  a  question  to  me  which 
required  the  use  of  double  integrals,  he  stopped  me,  saying:  "The 
method  which  yon  are  following  was  not  given  to  you  by  the  professor. 
Whence  did  yon  get  ItT"  "From  one  of  your  papers."  "Why  did 
yon  choose  iti  Wasit  to  bribe  met"  "ITo;  nothing  was  farther  from 
my  thoughts.  I  only  adopted  it  because  it  appeared  to  me  preferable." 
"  If  yon  are  unable  to  explain  to  me  the  reasons  for  your  preference, 
I  declare  to  yoa  that  you  shall  receive  a  bad  mark,  at  least  aa  to 
character." 

I  then  entered  upon  the  details  which  established,  as  I  thought,  that 
the  method  of  double  integrals  was  in  all  points  more  clear  and  more 
ratioual  than  that  which  Lacroix  bad  expounded  to  us  in  the  amphi- 
theater. From  this  moment  Legendre  appeared  to  me  to  be  satisfied, 
and  to  relent. 

Afterward,  he  asked  me  to  determine  the  center  of  gravity  of  a  spher* 
ical  sector.  "The  question  is  easy,"  I  said  to  him.  "Very  well;  since 
you  find  it  easy,  I  will  complicate  it;  instead  of  supposing  the  density 
constant,  I  will  snjtpose  that  it  varies  from  the  center  to  the  surface 
according  to  a  determined  function."  I  got  through  tliis  calculatiou 
very  happily ;  and  from  this  moment  I  had  entirely  gained  the  favor  of 
the  examiner.  Indeed,  on  my  retiring,  be  addressed  to  me  these  words, 
which,  coming  from  him,  appeared  to  my  comrades  as  a  very  favorable 
auguryformy  chance  of  promotion:  "I  see  that  you  have  employed  your 
time  well;  go  on  in  the  same  vaj  the  second  year,  and  we  shall  part 
very  good  friends." 

In  themodo  of  examination  adopted  at  the  Polytechnic  SehooUal804, 
which  is  always  cited  as  being  better  than  the  present  orgautzation,  room 
was  allowed  for  the  exercise  of  some  unjastifiable  caprices.  Would  it 
be  believed,  for  example,  that  the  old  M.  Barruel  examined  two  pupils 
at  a  time  in  physics,  and  gave  them,  it  is  said,  the  same  mark,  which 
waa  the  mean  between  the  actual  merits  of  the  twoT  For  my  part,  I 
was  associated  with  a  comrade  full  of  intelligence,  but  who  had  not 
studied  this  branch  of  thfe  course.  We  agreed  that  he  should  leave  the 
answering  to  me,  and  we  found  the  arrangement  advantiigeous  to  both. 

As  I  have  been  led  to  speak  of  the  school  as  it  was  in  1804, 1  will  say 
that  its  faults  were  less  those  of  organization  than  those  of  personal 
management;  tor  many  of  the  professors  were  much  below  their  office, 
a  fact  which  gave  rise  to  somewhat  ridiculous  scenes.  The  pupils,  for 
instance,  having  observed  the  insofficiency  of  M.  Hassenfratz,  made  a 
demonstration  of  the  dimensions  <^  the  rainbow,  full  of  errors  of  calcu- 
lation, but  in  which  the  one  compensated  the  other  so  that  the  final 
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resnlt  was  trne.  The  professor,  who  haH  only  this  result  whereby  to 
judge  of  the  goodness  of  the  answer,  when  he  saw  it  appear  on  the  board, 
(lid  not  hesitate  to  call  ont,  ''Good,  good,  perfectly  good  1"  which  excited 
shonts  of  laughter  on  all  the  benches  of  the  amphitheater. 

When  a  profesaor  has  lost  consideration,  without  which  it  is  impof  sible 
for  bim  to  do  well,  they  allow  themselves  to  insult  him  to  an  incredible 
extent.    Of  this  I  will  cite  a  single  specimen. 

A  pnpil,  M.  Leboallenger,  met  one  evening  in  company  this  same  M 
Hassenfratz,  and  had  a  discussion  with  him.  When  he  reentered  the 
school  in  the  morning,  he  mentioned  this  circumstance  to  us.  "Be  on 
your  guard,"  said  one  of  our  comrades  to  him;  "yoo  will  be  interrogated 
this  evening.  Play  with  caution,  for  the  professor  has  certainly  pre- 
pared some  great  difficulties  so  as  to  cause  laughter  at  your  expense." 

Our  anticipations  were  not  mistaken.  Scarcely  bad  the  pupils  arrived 
in  the  amphitheater,  when  M.  HassentVatz  called  to  M.  Leboullcnger, 
who  came  to  the  board. 

"M.  Leboullenger,"  said  the  professor  to  him,  "you  have  seen  the 
moonT"  "No,  sir."  "How,  sir!  you  say  that  you  have  never  seen  tho 
nioouf  "I  can  only  repeat  my  answer— no,  sir."  Beside  himself,  and 
seeiug  his  prey  escape  him,  by  means  of  this  unexpected  answer,  M. 
Hassenfratz  addressed  himself  to  the  inspector  charged  with  the  observ- 
ance of  order  that  day,  and  said  to  hiui,  "  Sir,  there  is  M.  Leboullenger, 
who  pretends  never  to  have  seen  the  moon."  "What  would  you  wish 
me  to  dot**  stoically  replied  M.  Le  Brun.  Repulsed  on  this  side,  the  x>ro- 
fessor  turned  once  more  toward  M.  Leboullenger,  who  remained  calm 
and  earnest  in  the  midst  of  the  unspeakable  amusement  of  the  whole 
amphitheater,  and  cried  out  with  undisguised  anger,  "You  persist  in 
maintaining  that  you  have  never  seen  the  moon  t"  "  Sir,"  returned  the 
pupil, "  I  shoqld  deceive  you  if  I  told  you  that  I  had  not  heard  it  spoken 
of,  but  I  have  never  seen  it."    "Sir,  return  to  your  place." 

After  this  scene,  M.  Hassenfratz  was  but  a  professor-  in  name ;  his 
teaching  could  not  longer  be  of  any  use. 

At  the  commencement  of  the  second  year  I  was  appointed  "cft^  de 
brigaded  Hatxjhette  had  been  professor  of  hydrography  at  Colliourej 
his  friends  from  Roussillon  recommended  me  to  him.  He  received  me 
with  great  kindness,  and  even  gave  me  a  room  in  his  lodgings.  It  was 
there  that  I  had  tho  pleasure  of  making  Poisson's  acquaintance,  who 
Iive<l  next  to  us.  Every  evening  the  great  geometer  entered  my  room, 
aud  we  passed  entire  hours  in  conversing  on  politics  and  mathematics, 
which  is  certainly  not  quite  the  same  thing. 

In  the  conrse  of  1801  the  school  was  a  prey  to  political  passions,  and 
that  through  the  fault  of  the  government. 

They  wished  forthwith  to  oblige  the  pupils  to  sign  an  address  of  con- 
gratnlation  on  the  discovery  of  the  conspiracy  in  which  Moreau  was 
implicated.  They  refused  to  do  so  on  the  ground  that  it  was  not  for 
them  to  pronounce  on  a  ciuse  which  had  been  in  the  hands  c'  justice. 
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It  must,  however,  be  lemarkect,  that  Moreau  had  not  yet  dishonored 
himself  by  taking  service  in  the  Bossian  army,  which  bad  come  to  attack 
the  French  under  the  walla  of  Dresden. 

The  pnpils  were  invited  to  make  a  manifestation  in  favor  of  the  insti- 
tution of  the  Legion  of  Honor.  This  again  they  refused.  They  knew 
well  that  the  cross,  given  without  inquiry  and  without  control,  would 
be,  in  most  cases,  the  recompense  of  charlatanism,  and  not  of  true 
merit. 

The  trauBformation  of  the  consular  into  the  imperial  government  gave 
rise  to  very  animated  discussions  in  the  interior  of  the  school. 

Many  pupils  refused  to  add  their  felicitations  to  the  mean  adulations 
of  tbe  constituted  bodies. 

General  Lacu^,  who  was  appointed  governor  of  the  school,  reported 
this  opposition  to  the  Emperor. 

"  M.  Lacu^e,"  cried  ITapoleon,  in  the  midst  of  a  gronp  of  courtiers, 
who  applauded  with  speech  and  gesture,  "you  cannot  retain  at  the 
school  those  pupils  who  have  shown  such  ardent  republicanism ;  you 
will  send  them  away."  Then,  collecting  himself,  be  added,  "  I  will  first 
know  their  names  and  their  stages  of  promotion."  Seeing  the  list  the 
next  day,  be  did  not  proceed  further  than  the  first  name,  which  was  the 
first  in  the  artillery.  "  I  will  not  drive  away  tbe  first  men  in  advance- 
ment," said  he.  "Ah  I  if  they  had  been  at  tbe  bottom  of  the  list  I  M. 
Lacu^e,  leave  them  alone." 

Nothing  was  more  curious  than  the  aiatiee  to  which  General  Lacu^ 
came  to  receive  the  oath  of  obedience  from  the  pupils.  In  the  vast 
amphitheater  which  contained  them,  one  could  not  discern  a  trace  of 
the  gravity  which  such  a  ceremony  should  inspire.  Tbe  greater  part, 
instead  of  answering,  at  the  call  of  theur  names,  "  I  swear  it,"  cried  oat, 
"  Present." 

All  at  once,  the  monotony  of  this  scene  was  interrupted  by  a  pupil, 
son  of  the  Conventionalist  Brissot,  who  called  out  in  a  stentorian  voice, 
"  I  will  not  take  tbe  oath  of  obedience  to  tbe  Bmperor."  Lacui^  pale, 
and  with  little  presence  of  mind,  ordered  a  detachment  of  armed  pupils 
placed  behind  him  to  go  aud  arrest  the  recusant.  The  detachment^  of 
which  I  was  at  the  head,  refused  to  obey.  Brissot,  addressing  himself 
to  tbe  General,  with  the  greatest  calmness  said  to  him,  "  Point  ont 
tbe  place  to  which  you  wish  me  to  go;  do  not  forca  the  pupils  to  dis- 
honor themselves  by  laying  hands  on  a  comrade  who  has  no  desire  to 
resist." 
The  next  morning  Brissot  was  expelled. 

About  this  time,  M.  M^haiu,  who  had  been  sent  to  Spain  to  prolong 
the  meridional  line  as  far  as  Formentera,  died  at  Gastellon  de  la  Plana. 
His  son,  secretary  at  the  observatory,  immediately  gave  in  bis  resigna- 
tion. PoisHon  ofiered  me  the  situation.  I  declined  bis  first  proposal. 
I  did  not  wish  to  renounce  the  militarj-  career,  the  object  of  all  my  pre- 
dilections, and  in  which,  morever,  I  was  assored  of  the  protection  of 
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Harshal  Lannes,  a  Mend  of  my  father's.  Kevertheless  I  accepted,  on 
trial,  tbe  position  offered  me  in  the  observatory,  after  a  visit  which  I 
made  to  M.  de  Laplace  in  company  with  M.  Poisson,  nnder  tbe  express 
condition  that  I  coold  reenter  the  artillery  if  that  should  suit  me.  It 
vas  ftxim  this  cause  that  my  name  remained  inscribed  on  the  list  of  tbe 
pupils  of  the  school.  I  was  only  detached  to  tbe  observatory  on  a 
special  service. 

I  entered  this  establishment,  then,  on  tbe  nomination  of  Poisson,  niy 
friend,  and  through  the  iutervention  of  Laplace.  Tbe  latter  loaded  me 
with  civilities.  I  was  happy  and  proud  when  I  dined  in  the  Hue  de 
Tonmon  with  the  great  geometer.  My  mind  and  my  heart  were  mach 
disposed  to  admire  all,  to  respect  all,  that  was  connected  with  him  who 
bad  discovered  tbe  cause  of  the  secular  eqnation  of  the  moon,  had  found 
in  tbe  movement  of  this  planet  tbe  means  of  calculating  tbe  ellipticity 
of  the  earth,  had  traced  to  the  laws  of  attraction  the  long  inequalities 
of  Jupiter  and  of  Satnm,  &c,  &c.  But  what  was  my  disenchantment 
when  oue  day  I  heard  Madame  de  Laplace,  approaching  her  husband, 
say  to  him,  *'  Will  you  intrust  to  me  the  key  of  the  sugar." 

Some  days  aJterward,  a  second  incident  affected  me  still  more  vividly, 
M.  de  Laplace's  son  was  preparing  for  tbe  examinations  of  the  Poly- 
technic School.  He  came  sometimes  to  see  me  at  the  observatory.  In 
one  of  bis  visits  I  explained  to  him  the  method  of  continued  fractions, 
by  help  of  which  Lagrange  obtains  the  roots  of  numerical  equations. 
The  yonng  man  spoke  of  it  to  his  father  with  admiration.  I  shall  never 
forget  tbe  rage  which  followed  the  words  of  Emile  de  liaplace,  and  the 
severity  of  the  reproaches  which  were  addressed  to  me,  for  having  pat- 
ronized '  a  mode  of  proceeding  which  may  be  very  long  in  theory,  but 
which  evidently  can  in  no  way  be  found  fault  with  on  the  score  of  its 
elegance  and  precision.  Never  bad  a  jealous  prejudice  shown  itself 
more  openly,  or  under  a  more  bitter  form.  "Ah!"  said  I  to  myself, 
"  bow  true  waa  the  inspiration  of  the  ancients  when  they  attributed 
weaknesses  to  bim  who  nevertheless  made  Olyiqpus  tremble  by  a  &own." 
Here  I  should  mention,  in  order  of  time,  a  circumstance  which  might 
have  produced  the  most  fatal  consequences  for  me.  The  fact  was  this: 
I  have  described  above,  the  scene  which  caused  tbe  expulsion  of 
Brissot's  son  from  the  Polytechnic  School.  I  had  entirely  lost  sight  of 
him  for  several  months,  when  be  came  to  pay  me  a  visit  at  the  obser 
vatory,  and  placed  me  in  the  most  delicate,  the  most  terrible  position- 
that  an  honest  man  ever  found  himself  in. 

"I  have  not  seen  yon,"  bo  said  to  me,  "because  since  leaving  the 
school  I  have  practiced  daily  firing  with  a  pistol;  I  have  now  acquired 
a  skill  beyond  the  common,  and  I  am  about  to  employ  it  in  ridding 
France  of  the  tyrant  who  has  confiscated  all  her  liberties.  My  measures 
are  taken ;  I  have  hired  a  small  room  on  tbe  Carrousel,  close  to  tbe 
place  by  which  Napoleon,  on  coming  out  from  the  court,  will  pass  to 
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review  the  cavalrj' ;  from  the  hnmble  window  of  my  apartment  will  the 
ball  he  fired  which  will  go  through  hia  head." 

I  leave  it  to  be  imagined  with  what  despair  I  received  this  confidence. 
I  made  every  imaginable  effort  to  deter  Brissot  from  his  sinister  project: 
1  remarked  how  all  tliosc  who  had  rnshed  ou  enterprises  of  this  nature  had 
been  branded  in  history  by  the  odioas  title  of  assassin.  Nothing  suc- 
ceeded in  shaking  his  fatal  resolution ;  I  only  obtained  from  him  a 
promise  ou  his  honor  that  the  execution  of  it  should  be  postponed  for  a 
time,  and  I  put  myself  in  quest  of  means  for  rendering  it  abortive. 

The  idea  of  announcing  Brissot's  project  to  tlie  anthorities  did  not 
even  enter  my  thoughts.  It  seemed  a  fatality  which  enme  to  smit«  me, 
and  of  which  I  must  undergo  the  consequences,  however  serious  they 
might  be. 

I  counted  much  od  the  solicitations  of  Brissot's  mother,  already  so 
cruelly  tried  during  the  revolution,  I  went  to  her  home,  in  the  Kue  de 
Condi,  and  implored  her  earnestly  to  coSperate  with  me  in  preventing 
her  son  from  carrying  oat  his  sanguinary  resolution.  "Ah,  sir,"  replied 
this  lady,  who  was  naturally  a  model  of  gentleness,  "  if  Silvaiu  "  (this 
was  the  name  of  her  son)  "  believes  that  he  is  accomplishing  a  patriotic 
duty,  I  have  neither  the  intention  nor  the  desire  to  turn  him  from  his 
project." 

It  was  from  myself  that  I  must  henceforth  draw  all  my  resources.  I 
had  remarked  that  Brissotwas  addicted  to  the  composition  of  romances 
and  pieces  of  poetry.  I  encooraged  this  passion,  and  every  Sunday, 
above  all,  when  I  knew  that  there  would  be  a  review,  I  went  to  fetch 
him,  and  drew  him  into  the  country,  in  the  environs  of  Paris.  I  listened 
then  complacently  to  the  reading  of  those  chapters  of  his  romance 
which  be  bad  composed  during  the  week. 

The  first  excursions  frightened  me  a  little,  for,  armed  with  his  pistols, 
Brissot  seized  every  occasion  of  showing  his  great  skill;  and  I  reflected 
that  this  circnmstance  would  lead  to  my  being  considered  as  his  accom- 
plice, if  he  ever  carried  oat  his  project.  At  last,  hia  pretensions  to 
literary  fame,  which  I  flattered  to  the  utmost,  the  hopes  (though  I  had 
none  myself)  which  I  led  him  to  conceive  of  the  success  of  an  attach- 
ment of  which  he  had  confided  the  secret  to  me,  made  bim  receive  with 
attention  the  reflections  which  I  conatantiy  made  to  bim  ou  bis  enter- 
prise. He  determined  on  making  a  journey  beyond  the  seas,  and  thna 
relieved  me  from  the  moat  serious  anxiety  which  I  have  experienced  in 
all  my  life. 

Brissot  died  after  having  covered  the  walls  of  Paris  with  printed 
handbills  in  favor  of  the  Boarbon  restoration. 

I  had  scarcely  entered  the  observatory,  when  I  became  the  fisllow- 
laborer  of  Biot  in  researches  on  the  refraction  of  gases,  already  com- 
menced by  Borda. 

Wbile  engaged  in  this  work  the  celebrated  academician  and  I  often 
conversed  on  the  interest  there  would  be  in  resuming  in  Spain  the 
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measnremeDt  ioterrapted  by  the  death  of  MSchain.  We  submitted  our 
project  to  Laplace,  who  received  it  with  ardor,  procured  tlie  necessary 
iands,  and  the  {government  con&ded  to  us  two  this  important  missioii. 

M.  Biot,  I,  and  the  Spanish  commissary  Bodriguez  departed  from 
Paris  in  the  commencemeDt  of  1806.  We  visited,  on  our  way,  the 
stations  indicated  by  M^ebaiu,  we  made  some  important  modifications 
in  the  projected  triangulation,  and  at  once  commenced  operations. 

An  inaeoarato  direction  given  to  the  reflectors  established  at  Iviza, 
on  the  mountain  Campvey,  rendered  the  observations  made  on  the  con- 
tioenC  extremely  difficult.  The  light  of  the  signal  of  Campvey  was 
very  rarely  seeu,  and  I  was,  during  six  months,  in  the  Desierto  de  laa 
Palmas,  without  being  able  to  see  it,  while  at  a  later  period  the  light 
established  at  the  Desierto,  but  well  directed,  was  seen  every  evening  from 
Campvey.  It  will  easily  be  imagined  what  must  bo  the  ennui  experienced 
by  a  young  and  active  astronomer,  confined  to  an  elevated  peak,  having 
for  his  walk  only  a  spac^  of  twenty  square  meters,  and  for  diversion 
only  the  conversation  of  two  Carthusians,  whose  convent  was  situated 
at  the  foot  of  the  mountain,  and  who  came  in  secret,  intrtnging  the  rale 
of  their  order, 

At  the  time  when  I  write  these  lines,  old  and  infirm,  my  tegs  scarcely 
able  to  sustain  me,  my  thoaghts  revert  involuntarily  to  that  epoch  of 
my  life  when,  young  and  vigorous,  I  bore  the  greatest  fatigues,  and 
walked  day  and  night,  in  the  mountainous  cunntriea  which  separate  the 
kingdoms  of  Valencia  and  Catalonia  from  the'  kingdom  of  Aragon,  iu 
order  to  reestablish  our  geodesic  signals  which  the  storms  had  overset. 

I  was  at  Valencia  toward  the  middle  of  October,  1S0C.  One  morning 
early  the  French  consul  entered  my  room  qnite  alarmed :  "  Here  is  sad 
news,"  said  M.  Lannsscto  me;  "make  preparations  for  your  departure; 
the  whole  town  ia  in  agitation ;  a  declaration  of  war  against  France 
has  just  been  published;  it  appears  that  we  have  experienced  a  great 
disaster  in  Prussia.  The  Queen,  we  are  assnred,  has  pot  herself  at  the 
head  of  the  cavalry  and  of  the  loyal  guard ;  a  part  of  the  French  army 
has  been  cut  to  pieces ;  the  rest  is  completely  routed.  Our  lives  wonld 
not  be  in  safety  if  we  remained  here ;  the  French  ambassador  at  Mad- 
rid will  inform  me  as  soon  as  an  American  vessel  now  at  anchor  in  the 
'Grao'  of  Valencia  can  take  us  on  board,  and  I  wiU  let  you  know  as 
Boon  as  the  moment  is  come."  This  moment  never  came;  for  a  few 
days  afterward  the  false  news,  which  one  must  suppose  had  dictated 
the  procliimation  of  the  Prince  of  the  Peace,  was  replaced  by  the  bul- 
letin of  the  battle  of  J4na.  People  who  at  first  played  the  braggart 
and  threatened  to  root  ns  out  suddenly  became  disgracefnlly  cast  down ; 
we  could  walk  in  the  town,  holding  up  our  heads,  without  fear  hence- 
forth of  being  insulted. 

This  proclamation,  in  which  they  spoke  of  the  critical  circumstances 
in  which  the  Spanish  nation  was  placed ;  of  the  difficulties  which  encom- 
1  this  people;  of  the  safety  of  their  native  country;  of  laorels, 
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and  of  the  god  of  victory ;  of  cnemiea  with  vhoin  they  ougbt  to  fight-^ 
did  not  contain  tlie  nitme  of  France.  They  arniled  tbemaelves  of  this 
omission  (will  it  be  believed!)  to  maiutaiii  that  it  was  directed  against 
Portugal. 

Napoleon  pretended  to  believe  in  this  absurd  interpretation ;  but  front 
this  moment  it  became  evident  that  Spain  wonld  sooner  or  later  be 
obliged  to  render  a  strict  account  of  the  warlike  intentions  which  she 
had  suddenly  evinced  in'  180G;  this,  without  justifying  the  events  of 
Bayonnc,  explains  them  in  a  very  natural  way. 

I  was  expecting  M.  Biot  at  Valencia,  be  having  nodertaken  to  bring 
some  new  Instruments  with  4hicb  we  were  to  measure  the  latitude  of 
Formentera.  I  shall  take  advantage  of  these  short  intervals  of  repose 
to  insert  here  some  details  of  manners,  which  may,  perhaps,  be  read 
with  interest. 

I  will  recount,  in  the  first  instance,  an  adventnre  which  nearly  cost  me 
my  life  under  somewhat  singular  circumstances : 

One  day,  as  a  recreation,  I  thought  I  could  go,  with  a  fellow-country- 
man, to  the  f^ir  at  Murviedro,  the  ancient  Sagnntum,  which  they  told 
me  was  very  curious.    I  met  in  the  town  the  daughter  of  a  Frcudimau 

resident  at  Valencia,  Mdlle.   B .     All  the    hotels  were  crowded; 

Jtfdlla  B invited  us  to  take  some  refreshments  at  ber  grand- 
mother's; we  accepted;  but  on  leaving  the  bouse  she  informed  us  that 
our  visit  had  not  been  to  the  tast«  of  her  betrothed,  and  that  we  must 
be  prepared  for  some  sort  of  attack  on  bis  part ;  we  went  directly  to  an 
armorer's,  boaght  some  pistols,  and  commenced  our  return  to  Valencia. 

On  our  way  I  said  to  the  calezero,  (driver,)  a  man  whom  I  bad  em- 
ployed for  a  long  time,  and  who  was  much  devoted  to  me : 

"Isidro,  I  have  some  reason  to  believe  that  we  shall  be  stopped;  I 
warn  you  of  it,  so  that  yon  may  not  be  surprised  at  the  shots  which 
will  be  fired  from  the  caleza,"  (vehicle.) 

Isidro,  seated  on  the  shaft,  according  to  the  costom  of  the  eoantry, 
answered : 

"Tour  pistols  are  completely  useless,  gentlemen;  leave  me  to  act; 
one  cry  will  be  enough;  my  mule  will  rid  ns  of  two,  three,  or  even  four 
men." 

Scarcely  one  minute  had  elapsed  after  the  calezero  had  uttered  these 
words,  wheu  two  men  presented  themselves  before  the  mule  and  seised 
her  by  the  nostrils.  At  the  same  instant  a  formidable  cry,  which  will 
never  be  effaced  from  my  remembrance — the  cry  of  Capitana! — was 
nttered  by  Isidro.  The  mule  reared  np  almost  vertically,  raising  up 
one  of  the  men,  came  down  again,  and  set  off  at  a  rapid  gallop.  The 
jolt  which  the  carriage  made  led  us  to  understand  too  well  what  had 
just  occurred.  A  long  silence  succeeded  this  incident;  it  was  only 
interrupted  by  these  words  of  the  calezero,  "Do  you  not  think,  gentle- 
lueu,  that  my  mule  is  worth  more  than  any  pistols!" 

The  nest  day  the  Captain  General,  Don  Domingo  Izquierdo,  related 
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to  me  that  a  man  bad  been  foaod  crushed  on  the  road  to  Morrjedro. 
I  gave  bim  an  acconnt  of  the  prowess  of  Isidro's  mnle,  and  do  more 
was  said. 

One  aoecdote,  taken  from  among  a  tboasnnd,  will  show  what  an 
adventnrons  life  was  led  by  tbe  delegate  of  the  Burean  of  Longitude. 

Dnring  my  stay  on  a  mountain  near  GuIIera,  to  tbe  north  of  the 
month  of  tbe  river  Xucar,  and  to  the  south  of  the  Albuf^ra,  I  once  con- 
ceived the  project  of  establishiDg  a  station  on  tbe  bigb  moantains 
-which  are  in  firont  of  it.  I  went  to  see  tbem.  Tbealcaid  of  one  of  the 
neighboring  villages  warned  me  of  tbe  danger  to  which  I  was  about  to 
expose  myself.  "These  monntains,"  8aid.be  to  me,  "form  tbe  resort  of 
a  band  of  highway  robbers."  I  asked  for  tbe  national  goard,  as  I  had 
the  power  to  do  so.  My  escort  was  supposed  by  tbe  robbers  to  be  an 
expedition  directed  against  them,  and  tbey  dispersed  themselves  at 
once  over  the  rich  plain  which  is  watered  by  the  Xucar.  On  my  return 
I  found  them  engaged  in  combat  with  tbe  authorities  of  CuUera. 
Wounds  had  been  given  ou  both  sides,  and,  if  I  recollect  right,  one 
algnazil  was  left  dead  on  tbe  plain. 

Tbe  next  morning  I  regained  my  station.  The  following  night  was  a 
horrible  one ;  the  rain  fell  iu  a  deluge.  Toward  night  there  was  knock- 
ing at  my  cabin  door.  To  tbe  question  "  Who  is  theret"  the  answer 
was,  "A  custom-bouse  gnani,  who  asks  of  you  a  shelter  for  some  hours." 
My  servant  having  opened  tbe  door  to  him,  I  saw  a  magnificent  man 
enter,  armed  to  the  teeth.  He  laid  himself  down  on  tbe  earth,  and  went 
to  sleep.  In  the  morning,  as  I  was  chatting  with  him  at  the  door  of  my 
cabin,  his  eyes  flashed  on  seeing  two  persons  on  the  slope  of  tbe  mountain, 
thealcaid  of  Cnllera  and  his  principal  alguazil,  who  were  coming  to  pay 
me  a  visits  "Sir,"  cried  he,  "nothing  less  than  tbe  gratitude  which  I  . 
owe  to  yon,  on  account  of  the  service  which  you  have  rendered  to  me 
this  night,  could  prevent  my  seizing  this  occasion  for  ridding  myself, 
by  one  shot  of  this  carabine,  of  my  most  cmel  enemy.  Adieu,  sir!" 
And  he  departed,  springing  from  rock  to  rock  as  light  as  a  gazelle. 

Od  reaching  the  cabin,  the  alcaid  and  his  alguazil  recognized  in  tbe 
fugitive  tbe  chief  of  all  the  brigands  in  the  conntry. 

Some  days  afterward,  the  weather  having  again  become  very  bad, 
I  received  a  second  visit  from  the  pretended  custom-house  guard,  who 
went  soundly  to  sleep  in  my  cabin.  I  saw  that  my  servant,  an  old  sol- 
dier, who  had  heard  the  recital  of  tbe  deeds  and  behavior  of  this  man, 
was  preparing  to  kill  bim.  I  jumped  down  from  my  camp  bed,  and, 
seizing  my  servant  by  the  throat,  "Are  you  mad  T"  said  I  to  him;  "  are 
we  to  discharge  the  daties  of  police  in  this  country?  Do  you  not  see, 
moreover,  that  this  would  expose  ns  to  the  reseutuieut  of  all  those  who 
obey  the  orders  of  this  redoubted  cbiefl  and  we  should  thus  render  it 
impossible  for  ns  to  tenninate  our  o[>erations.'' 

Next  morning,  when  tbe  sun  rose,  I  had  a  conversation  with  my  guest, 
which  I  will  try  to  reproduce  faithfully. 
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"Your  situation  is  perfectly  known  to  me;  I  know  tbat  yon  are  not 
a  costom-boase  guard ;  I  have  learned  from  certain  information  tbat  you 
are  tbo  cbief  of  tbe  robbers  of  the  country.  Tell  me  whether  1  have  any- 
■  thing  to  fear  from  your  confederates." 

"  Tbe  idea  of  robbing  you  did  occur  to  us,  but  we  concluded  that  all 
your  funds  would  be  in  tbe  neighboring  towns;  tbat  yon  would  carry 
no  money  to  the  sammit  of  mountainH,  where  yon  woald  not  know  what 
to  do  with  it,  and  tbat  our  esi)e(litioii  against  you  could  have  no  (Vnitfnl 
result.  Moreover,  we  cannot  pretend  to  be  as  strong  as  the  King  of 
Spain.  The  King's  troops  leave  us  quietly  enough  to  esercise  our  in- 
dustry, but  on  the  day  tbat  we  molested  an  envoy  from  the  Emperor  of 
tbe  French,  they  would  direct  against  us  several  regiments,  and  we 
should  soon  have  to  succumb.  Allow  me  to  add,  that  tbe  gratitnde 
which  I  owe  to  you  is  your  surest  guarantee." 

"  Very  well,  I  will  trust  in  your  words;  I  shall  regulate  my  conduct 
by  your  anawer.  Tell  me  if  I  can  travel  at  night;  it  is  fatiguing  to  me 
to  move  from  one  station  to  another  in  tbe  day  under  the  borniug 
influence  of  tbe  snn." 

"Toucan  do  so,  sir;  I  have  already  gives  my  orders  to  this  purpose; 
they  will  not  be  infringed." 

Some  days  afterward  I  left  for  Deuia;  it  was  midnight,  when  some 
horsemen  rode  up  to  me,  and  addressed  these  words  to  me : 

"  Stop  there,  seilor ;  times  are  bard ;  those  who  have  something  must 
aid  those  who  have  notbiug.  Give  us  tbe  keys  of  your  trunks;  we  will 
only  take  your  superfluities." 

I  had  already  obeyed  their  orders,  when  it  came  into  my  head  to  call 
out,  "  But  I  have  been  told  tbat  I  could  travel  without  ri^." 

"What  is  your  name,  sirt" 

"  Don  Francisco  Arago." 

*'  Hombre !  vaya  uated  eon  Diot,"  (God  be  with  yon.) 

And  our  cavaliers,  spurring  away  from  us,  rapidly  lost  themselves  in  a 
field  of  "  algarrobas." 

When  my  friend  the  robber  of  CuIIera  assured  me  that  I  had  nothing  to 
fear  &om  his  subordinates,  be  informed  me  at  tbe  same  time  that  his 
authority  did  not  extend  north  of  Valencia.  Tbe  banditti  of  tbe  oortb- 
em  part  of  tbe  kingdom  obeyed  other  chiefs,  one  of  whom,  after  having 
been  taken,  was  condemned  and  bung,  and  bis  body  divided  into  four 
quarters,  which  were  fastened  to  posts  on  four  royal  roads,  but  not  with- 
out their  having  previously  been  boiled  in  oil,  to  make  sure  of  their 
longer  preservation. 

This  barbarous  custom  produced  no  effect,  for  scarcely  waa  one  chief 
destroyed  before  another  presented  himself  to  replace  bim. 

Of  all  these  brigands  those  bad  tbe  worst  reputation  who  carried  on 
tbeir  depredations  in  the  environs  of  Oropeza.  Tbe  proprietors  of  the 
three  mules  on  which  M.  Bodriguez,  I,  and  my  servant  were  riding  one 
evening  in  this  neighborhood  were  lecoontiog  to  ns  the  "grand  deed*" 
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of  these  robbers,  which,  even  in  full  daylight,  would  have  made  the  hiiir 
of  one's  head  stand  on  end,  when,  by  the  faint  light  of  the  moon,  we 
perceived  a  man  hiding  himself  behind  a  tree.  We  were  six,  and  yet 
this  sentry  ou  horseback  bad  the  audacity  to  demand  our  purses  or  our 
lives.  My  servant  at  once  answered  him,  "You  must  then  believe  us  to 
be  very  cowardly;  take  yourself  off,  or  I  will  bring  yon  down  by  one 
shot  of  my  carabine."  "  I  will  be  off,"  returned  the  worthless  fellow, 
"  but  yoa  will  soon  hear  news  of  me.''  Still  full  of  fright  at  the  remem- 
brance of  the  stories  which  they  had  jnst  been  relating,  the  three  "  arie- 
ros"  besought  ns  to  quit  the  high  road  and  cast  ourselves  into  a  wood 
which  was  on  onr  left  We  yielded  to  tbeir  proposal,  but  we  lost  our 
way.  "  Dismount,"  said  they,  "  the  mules  have  been  obeying  the  bridle, 
and  you  have  direct^  them  wrongly.  Let  as  retrace  our  way  as  far  us 
the  high  road  and  leave  the  mules  to  themselves;  they  will  well  know 
bow  to  find  their  right  way  again."  Scarcely  bad  we  effected  this  ma- 
neuver, which  succeeded  marvellously  well,  when  we  heard  a  lively  dis- 
cnssion  taking  place  at  a  short  distance  from  as.  Some  were  saying, 
"  We  most  follow  the  high  road,  and  we  shall  meet  with  them."  Others 
maintained  that  they  mast  get  into  the  wood  on  the  left.  The  barking 
of  the  dogs,  by  which  these  individuals  were  accompanied,  added  to  the 
tomnlt.  During  this  time  we  pursued  our  way  silently,  more  dead  than 
alive.  It  was  two  o'clock  in  the  morning.  All  at  once  we  saw  a  fnint 
light  in  a  solitary  bouse ;  it  was  like  a  lighthouse  for  the  mariner  in  the 
midst  of  the  tempest,  and  tbe  only  means  of  safety  which  remained  to 
US.  Arrived  at  the  door  of  tbe  farm,  we  knocked  and  asked  for  hospi- 
tality. The  inmates,  very  little  reassured,  feared  that  we  were  thieves, 
and  did  not  hurry  themselves  to  o|>en  to  us. 

Impatient  at  the  delay,  I  cried  out,  as  I  had  received  authority  to  do 
BO,  "  In  tbe  name  of  tbe  King,  open  to  us."  They  obeyed  an  order  thus 
given;  we  entered  pell-mell,  and  in  the  greatest  haste,  men  and  mules 
into  the  kitchen,  which  was  on  the  ground  floor;  and  we  hurried  to  ex- 
tinguish the  lights,  in  order  not  to  awaken  the  suspicions  of  the  bandits 
who  were  seeking  for  us.  Indeed,  we  beard  tbem,  passing  and  repassing 
near  the  bouse,  vociferatlug  with  tbe  whole  force  of  their  lungs  against 
their  unlucky  ftite.  We  did  not  quit  this  solitary  house  until  broad 
day,  and  we  eoutinoed  oor  route  for  Tortosa,  not  without  having  given 
a  suitable  recompense  to  our  hosts.  I  wished  to  know  by  what  provi- 
dential circumstance  they  happened  to  have  a  lamp  burning  at  that 
>  unseasonable  hour.  "  We  had  killed  a  pig,"  they  t<dd  me, "  in  the  course 
of  tbe  day,  and  we  were  busy  preparing  the  black  puddings."  Had  tbe 
pig  lived  one  day  more,  or  had  there  been  no  black  paddings,  I  should 
certainly  have  been  no  longer  in  this  world,  and  I  should  not  have  the 
opportunity  to  relate  the  story  of  the  robbers  of  Oropeza. 

Never  could  I  better  appreciate  the  intelligent  measure  by  which  the 
constituent  assembly  abolished  the  ancient  division  of  France  into  prov. 
inces,  and  substituted  its  division  into  departments,  than  in  traversing 
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for  my  triangnlation  the  Spanish  border  kingdoms  of  Catalonia,  Valen- 
cia, and  AragOD.  The  inhabitants  of  these  three  provinces  detested 
each  other  cordially,  and  nothing  leBS  thau  the  bond  of  a  coDimon  hatred 
vas  necessary  to  make  them  act  simultaneously  against  France.  Sach 
was  their  animosity  in  1807  that  I  could  scarcely  make  use  at  the  same 
time  of  Oatalonians,  Arsons,  and  Yalencians,  when  I  moved  with  my 
instruments  tW>m  one  station  to  another.  The  Yalencians  in  particolar 
were  treated  by  the  Catalonians  aa  a  light,  trifling,  Inconsistent  people. 
They  were  in  the  habit  of  saying  to  me,  "  En  el  reino  de  Valencia  la  cante 
es  verdura,  la  verdura  agua,  fos  hombres  mugeren,  lot  mngeres  nada,"  which 
may  be  translated  thns:  "Id  the  kingdom  of  Valencia  meat  is  a  vege- 
table, vegetables  are  water,  men  are  women,  and  women  nothing." 

On  the  other  baud,  the  Valencians,  speaking  of  the  Aragons,  used  to 
call  them  '^aehuroa.^ 

Having  asked  of  a  berdsman  of  this  province  who  had  brought  some 
goats  near  to  one  of  my  stations  what  was  the  origin  of  this  denomina- 
tion, at  which  his  compatriots  showed  themselves  so  offended: 

"I  do  not  know,"  said  he,  smiling  cunningly  at  me,  "whether  I  dare 
answer  you."  "Go  on,  go  on,"  I  said  to  him,  "I  can  hear  anything 
without  being  angry."  "  Well,  the  word  sckuroa  means  that,  to  onr  great 
shame,  we  have  sometimes  been  governed  by  French  kings.  The  sov- 
ereign, before  assuming  power,  was  bound  to  promise  under  oath  to 
respect  onr  freedom,  and  to  articulate  in  a  load  voice  the  solemn  words 
U)  Jura!  As  he  did  not  know  hovr  to  pronounce  the  J,  he  said  Bckuro. 
Are  you  satisfied,  seBort"  I  answered  him, "  Yes,  yes ;  I  see  that  vanity 
and  pride  are  not  dead  in  this  country." 

Since  I  have  just  spoken  of  a  shepherd,  I  will  say  that  in  Spain  the 
class  of  individuals  of  both  sexes  destined  to  look  after  herds  appeared 
•to  me  always  less  further  removed  than  in  France  from  the  pictures 
which  the  ancient  poets  have  left  ns  of  the  shepherds  and  shepherdesses 
in  their  pastoral  poetry.  The  songs  by  which  they  endeavor  to  while 
away  the  tedium  of  their  mouotonons  life  are  more  remarkable  in  their 
form  and  snbstance  than  in  the  other  European  nations  to  which  I  have 
had  access.  I  never  recollect  without  surprise  that,  being  on  a  mountain 
situated  atthe  junction-point  of  the  kingdoms  of  Valencia,  Aragon,  and 
Catalonia,  I  was  all  at  once  overtaken  by  a  violent  storm,  which  forced 
me  to  take  refuge  in  my  tent,  and  to  remain  there  squatting  on  the 
ground.  When  the  storm  was  over  and  I  came  out  from  my  i-etreat,  I 
heard,  to  my  great  astonishment,  on  an  isolated  peak  which  looked  down 
upon  my  station,  a  shepherdess,  who  was  singing  a  song,  of  which  I  only 
recollect  these  eight  lines,  which  will  give  an  idea  of  the  rest : 


A  loe  qne  amnr  no  uben 

Ofreces  laadulzaras 
T  ft  mi  las  amargiiru 
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Las  graoios  ol  me  oerte 

Eran  cnadro  do  flores 
To  cnntaban  amorese 

Por  hacart*  callar . 

Oh !  how  mach  aap  there  is  in  tUis  Spanish  nation  [  What  a  pity 
that  tbey  will  not  malie  it  yield  fruit  1 

In  1807,  the  tribuD»l  of  the  Inquisition  existed  still  at  Valencia,  and 
at  times  performed  its  functions.  The  reverend  fathers,  it  is  true,  did 
not  burn  people,  but  they  prunonnced  sentences  in  which  the  ridiculous 
contended  with  the  odioua.  During  my  residence  in  this  town,  the 
holy  ofDco  had  to  busy'itself  about  a  pretended  sorceress;  it  doomed 
ber  to  go  through  all  quarters  of  the  town  astride  on  an  ass,  her  face 
turned  toward  the  tail,  and  naked  down  to  the  waist.  Merely  to  ob- 
serve the  commonest  rules  of  decency,  the  poor  woman  had  been  plas- 
tered with  a  sticky  substance,  partly  honey,  they  told  me,  to  which 
adhered  an  enormous  quantity  of  little  I'eatbers,  so  that,  to  say  the 
troth,  the  victim  resembled  a  fowl  with  a  human  head.  The  proces- 
sion, whetber  attended  by  a  crowd  I  leave  it  to  be  imagined,  sta- 
tioned itself  for  some  time  in  the  cathedral  square,  where  £  lived.  I  was 
toid  that  the  sorceress  was  struck  on  the  back  a  certain  number  of  blows 
with  a  shovel ;  but  I  do  not  venture  to  affirm  this,  for  I  was  absent  at 
the  moment  when  this  hideous  procession  passed  before  my  windows. 

We  thus  s((e,  however,  what  sort  of  spectacles  were  given  to  the 
people  in  the  commencement  of  the  nineteenth  century,  in  one  of  the 
l>nncipal  towns  of  Spain,  the  seat  of  a  celebrated  university,  and  the 
native  country  of  numerous  citizens  distinguished  by  their  knowledge, 
their  conrage,  and  their  virtues.  Let  not  the  friends  of  humanity  and 
of  civilization  disnnite ;  let  them  form,  on  the  contrary,  an  indissoluble 
anion,  for  superstition  is  always  on  tbe  watch,  and  waits  for  the 
moment  again  to  seize  its  prey. 

I  have  mentioned  in  the  course  of  my  narrative  that  two  Carthusians 
often  left  their  convent  in  tbe  Dcsicrto  de  las  Palmas,  and  came  though 
prohibited,  to  see  me  at  my  station,  situated  about  two  hundred  meters 
higher.  A  few  particulars  will  give  an  idea  of  what  certain  monks 
■were,  in  the  Peninsula,  in  1807. 

One  of  them,  Father  Trivulce,  was  old ;  tho  other  was  very  young. 
The  former,  of  French  origin,  had  played  a  part  at  Marseilles,  in  the 
counter-revolutionary  events  of  which  this  town  was  the  theater,  at  tbe 
commencement  of  our  first  revolution.  His  part  had  been  a  very  active 
one;  one  might  see  the  proof  of  this  in  the  scars  of  saber  cuts  which 
farrowed  his  breast.  It  was  he  who  was  the  first  to  come.  When  ho 
saw  his  young  comrade  march  np,  he  hid  himself;  hot  as  soon  as  tho 
latter  had  fully  entered  into  conversation  with  me.  Father  Trivulce 
showed  himself  all  at  once.  His  appearance  had  the  effect  of  Medusa's 
head.  "Reassure  yourself,"  said  ho  to  his  young  aompeer;  "only  let 
ns  not  denounce  each  other,  for  our  prior  is  not  a  man  to  pardoa  us  for 
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having  come  here  and  infringed  oar  vow  of  silence,  and  we  sbonM  both 
receive  a  punishment,  the  recollection  of  which  would  long  remain." 
The  treaty  was  at  once  concluded,  and  from  that  day  forward  the  two 
Carthusians  came  very  often  to  converse  with  me. 

The  youngest  of  our  two  visitors  was  an  Aragonian;  his  family  had 
made  him  a  monk  against  his  will.  He  related  to  mc  one  day,  before  M. 
Biot,  (then  returned  troBx  Tarragon,  where  he  had  taken  refage  to  get 
cored  of  his  fever,)  some  particulars  which,  according  to  him,  proved 
that  in  Spain  there  was  no  longer  more  than  the  ghost  of  religion. 
These  details  were  mostly  borrowed  from  the  secrets  of  confession.  M. 
Biot  manifested  sharply  the  displeasure  which  this  conversation  caused 
him ;  there  were  even  in  his  language  some  words  which  led  the  monk 
to  suppose  that  M.  Biot  took  him  for  a  kind  of  spy.  As  soon  as  this 
suspicion  had  entered  his  mind,  he  quitted  ns  without  saying  a  word, 
and  the  nest  morning  I  saw  him  come  up  early,  armed  with  a  light  gun. 
The  French  monk  had  preceded  him,  and  had  whispered  in  my  ear  the 
danger  that  threatened  my  companion.  "Join  with  me,"  he  said,  "  to 
tnm  the  young  Aragonian  monk  firom  his  mnrderous  project."  I  need 
Bcarcety  say  that  I  employed  myself  with  ardor  in  this  negotiation,  in 
which  I  bad  the  happiness  to  succeed.  There  were  here,  as  must  be 
seen,  the  materials  for  a  chief  of  guerilleroi.  I  should  be  much  nston. 
ished  if  my  yoang  monk  did  not  play  his  part  in  the  war  of  indepen- 
dence. 

The  anecdote  which  I  am  aboat  to  relate  will  amply  prove  that  reli- 
gion was,  with  the  Carthusian  monks  of  the  Desierto  de  las  Palmas,  not 
the  consequence  of  elevated  sentiments,  but  a  mere  compound  of  super- 
Btitious  praetices. 

The  scene  with  the  gun,  always  present  to  my  mind,  seemed  to  make  it 
clear  to  me  that  the  Aragon  monk,  if  actuated  by  his  passions,  would 
be  capable  of  the  most  criminal  actions.  Hence,  1  had  a  very  disagree- 
able impression  when  one  Sunday,  having  come  down  to  hear  mass,  I 
met  this  monk,  who,  without  saying  a  word,  conducted  me  by  a  series 
of  dark  corridors  into  a  chapel  where  the  daylight  penetrated  only  by  a 
very  small  window.  There  I  foaud  Father  Trivulce,  who  prepared  him- 
self to  say  mass  for  nie  alone.  The  young  monk  assisted.  All  at  once, 
an  instant  before  the  consecration.  Father  Trivulce,  turning  toward  me, 
8ai<l  these  exact  words :  "  We  have  permission  to  say  mass  with  white 
wine ;  we  therefore  make  use  of  that  which  we  gather  trora  our  own 
vines;  this  wine  is  very  good.  Ask  the  prior  to  let  you  taste  it,  when 
on  leaving  this  yon  go  to  breakfast  with  him.  For  the  rest,  you  cnn  as- 
sure yourself  this  instant  of  the  truth  of  what  I  say  to  yon."  And  he 
presented  me  the  goblet  to  drink  from.  I  resisted  strongly,  not  only 
because  I  considered  it  indecent  to  give  this  invitation  in  the  middle 
of  the  mass,  but  because,  besides,  I  must  own  I  conceived  the  thought 
for  a  moment  that  the  monks  wished,  by  poisoning  mc,  to  reveng 
themselves  on  me  for  M.  Biot  having  insulted  them.    I  foand  that  I  was 
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mistaken,  tbat  my  snspicions  had  do  foandatioi: ;  for  Fatber  Trivalce 
went  on  with  the  interrupted  mass,  drank,  and  drank  largely,  of  the 
wliite  wine  contained  in  one  of  the  goblets.  But  when  I  had  got  out  of 
the  hands  of  the  two  monks,  and  was  able  to  breathe  the  pure  air  of  the 
country,  I  experienced  a  lively  satisfaction. 

The  right  of  asylum  accorded  to  some  churches  was  one  of  the  most 
otmoxioua  privileges  among  those  of  which  the  revolution  of  1798  rid 
France.  Iq  1807,  this  right  still  existed  in  Spain,  and  belonged,  I  be- 
lieve, to  all  the  cathedrals.  I  learned,  during  niy  stay  at  Barcelona,  tbat 
there  was,  in  a  little  cloister  contiguous  to  the  largest  church  of  the 
town,  a  brigand — a  man  guilty  of  several  assassinations,  who  lived 
qnietly  there,  guaranteed  against  all  pursuit  by  the  sanctity  of  the  place. 
I  wished  to  assure  myself  with  my  own  eyes  of  the  reality  of  the  fact, 
and  I  went  with  my  triend  Bodriguez  into  the  little  cloister  in  question. 
The  assassin  was  then  eating  a  meal  which  a  woman  had  just  brought 
him.  He  easily  guessed  the  object  of  our  visit,  and  made  immediately 
sach  demonstrations  as  convinced  us  that,  if  the  asylum  was  safe  for 
the  robber,  it  would  not  be  so  long  for  ns.  We  retired  at  once,  deplor- 
ing that  in  a  country  calling  itself  civilized  there  should  still  exist  such 
crying,  such  monstrous  abuses. 

In  order  to  succeed  in  our  geodesic  operations,  to  obtain  the  coopera- 
tion of  the  inhabitants  of  the  vilhigee  oear  our  stations,  it  was  desirable 
for  UB  to  be  recommended  to  the  priests.  We  went,  therefore — M. 
Lanusse,  the  French  vice-consul,  M.  Biot,  and  I— to  pay  a  visit  to  the 
Archbishop  of  Valencia,  to  solicit  his  protection.  This  archbishop,  a 
man  of  very  tall  figure,  was  then  chief  of  the  Franciscans ;  bis  costume, 
more  than  uegligent,  his  grey  robe,  covered  with  tobacco,  coutrasted 
with  the  maguiflcence  of  tbe  arcbieptscopal  palace.  He  received  ns 
with  kinduess,  and  promised  us  alt  the  recommendations  we  desired ; 
but,  at  the  moment  of  taking  leave  of  bim,  the  whole  afikir  seemed  to 
be  spoiled.  M.  Lanusse  and  M.  Biot  went  out  of  the  reception-room 
without  kissing  tbe  hand  of  his  grace,  although  he  had  presented  it  to 
each  of  them  very  graciously.  Tbe  archbishop  indemnified  himself  on 
my  poor  person.  A  movement,  which  was  very  near  breaking  my  teeth, 
a  gesture  which  I  might  justly  call  a  blow  of  the  Bst,  proved  to  me  that 
the  chief  of  the  Franciscaus,  notwithstanding  his  vow  of  humility,  had 
taken  offense  at  the  want  of  ceremony  in  my  fellow- visitors.  I  was  go- 
ing to  complain  of  the  abrupt  way  in  which  be  httd  treated  me,  but  I 
liad  tbe  necessities  of  our  trigonometrical  operatious  before  my  eyes, 
and  I  was  silent. 

Besides  this,  at  tbe  instant  when  the  closed  fist  of  the  archbishop  was 
applied  to  my  lips,  I  was  still  thinking  of  the  beautiful  optical  experi- 
ments which  it  would  have  been  possible  to  make  with  the  magnificent 
stone  which  ornamented  his  pastoral  ring.  This  idea,  I  must  frankly 
declare,  had  preoccupied  me  during  the  whole  of  tbe  visit. 

U.  Biot  having  at  last  come  to  seek  me  again  at  YaleQcia^wbere  T.ex- 
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pected,  as  I  liare  before  said,  some  new  instruments,  we  went  on  to 
Foriueniera,  tbe  soutbera  extremity  of  our  arc,  of  which  place  we  deter- 
mined the  latitude.  M.  Biot  quitted  me  afterward  to  return  to  Parifi, 
while  I  made  the  geodesicat  junotion  of  the  islaud  of  Majorca  to  Iviza, 
ftud  to  Formentera,  obtaining  thus,  by  means  of  one  single  triangle,  the 
measure  of  an  arc  of  parallel  of  oue  degree  and  a  half. 

I  then  went  to  Majorca,  to  measuiv  there  th«  latitude  and  the  nzimutb. 
At  this  epoch,  the  political  fermentation,  engendered  by  the  entrance  of 
the  French  into  Spain,  began  to  invade  the  whole  Peninsula  and  the 
islands  dependent  on  it.  This  ferment  bad  aa  yet  in  Majorca  only 
reached  to  the  ministers,  the  partisans,  and  the  relations  of  tlie  Prince 
of  Peace.  Each  evening  I  saw,  drawn  in  triumph  in  the  square  of 
Palma,  the  capital  of  the  island  of  Mixjorca,  on  carriages,  the  effigies  in 
dames,  sometimes  of  the  minister  Soller,  another  time  those  of  the 
bishop,  and  even  tbose  of  private  individuals  supposed  to  bo  attached  to 
the  fortunes  of  the  l^vorit«  Godol.  I  was  far  from  suspecting  then  that 
my  turn  would  soon  arrive. 

My  station  at  Majoixa,  tbe  Clop  de  Qalaza,  a  very  high  moantain, 
was  situated  exactly  over  tbe  port  where  Don  Jayme  el  Cotiquistator  dis- 
embarked when  he  went  to  deliver  tbe  Balearic  Islands  from  the  Moors. 
The  report  spread  itself  through  the  population  that  I  had  established 
myself  there  in  order  to  favor  tbe  arrival  of  the  French  army,  and  that 
every  evening  I  made  signals  to  it.  But  these  reports  bad  nothing 
menacing  until  the  moment  of  tbe  arrival  at  Falma,  the  27th  of  May, 
1808,  of  an  ordnance  officer  from  Kapoleon.  This  officer  was  M.  Ber- 
tbemie ;  he  earned  to  the  Spanish  squadron,  at  Mahon,  the  order  to  go 
in  all  bast«  to  Toulou.  A  general  rising,  which  placed  the  life  of  this 
ofBcer  iu  danger,  followed  the  news  of  his  mission.  The  Captain  Gen- 
eral ■Viv<!3  only  saved  his  life  by  shutting  him  up  in  tbe  strong  caatle 
of  Belver.  They  then  bethought  themselves  of  tbe  Frenchman  estab- 
lished on  the  Clop  de  Oaiazo,  and  formed  a  popular  expedition  to  go  and 
seize  bim. 

M.  Damian,  the  owuer  of  a  small  kind  of  vessel  called  a  mistic,  which 
the  Spanish  government  bad  placed  at  my  disposal,  was  beforehand 
with  them,  and  brought  me  a  costume  by  means  of  which  I  disguised 
myself.  In  directing  myself  towai-d  Palma,  in  company  with  this 
brave  seaman,  we  met  with  the  rioters,  who  were  going  in  search  of  me. 
Tliey  did  not  recognize  me,  for  I  spoke  Majorcan  perfectly.  I  strongly 
encouraged  tbe  men  of  this  detachment  to  continue  their  route,  and  I 
pui'sued  my  way  toward  Palma.  At  night  I  went  on  bonrd  the  mistic, 
commanded  by  Don  31anuel  de  Vacaro,  whom  th^  Spanish  government 
had  placed  under  my  orders.  I  asked  this  officer  if  ho  would  conduct 
me  to  Barcelona,  occupied  by  the  French,  promising  bim  that,  if  they 
made  any  attempt  to  keep  him  there,  I  would  at  once  return  and  sur- 
render myself  a  prisoner. 

Don  Manuel,  wbo  up  to  this  time  had  shown  extreme  obaeqaionsness 
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towarj  me,  bad  qow  no  words  but  tbose  of  mdeness  and  distraat. 
There  occitrred  on  the  pier  whera  the  misUc  was  moored  a  riotoDB 
movement,  ^hich  Vacaro  assured  me  \ras  direct«d  against  me.  "Do 
not  be  nneasy,"  said  he  to  me;  "if  they  should  penetrate  into  the  ves- 
sel, you  can  hide  yourself  in  this  tmnk,"  I  made  the  attempt,  but  the 
chest  which  he  showed  me  was  so  small  that  my  legs  were  entirely  out- 
side, and  the  cover  could  not  he  shut  down.  I  understood  perfectly 
what  that  meant,  and  I  asked  M.  Vacaro  to  let  me  also  be  shut  up  in 
the  castle  of  Belver.  The  order  for  incarceration  having  arrived  from 
the  captain  general,  I  got  into  the  boat,  where  the  sailors  of  the  mistio 
received  me  with  emotion. 

At  the  moment  of  their  crossing  the  harbor,  the  populace  perceived 
me,  commenced  a  pursuit,  and  it  was  not  without  much  difficulty  that 
I  reached  Belver  safe  and  sound.  I  hiul  ooly,  indeed,  received  on  my 
way  one  slight  wound  from  a  dagger  in  the  thigh.  Prisoners  have 
often  been  seen  to  run  with  all  speed /rom  their  dungeon;  I  am  the 
first,  perhaps,  to  whom  it  has  happened  to  do  the  reverse.  This  took 
place  OD  the  1st  or  2d  of  Jane,  1808. 

The  governor  of  Belver  was  a  very  estraonlioarj'  personage ;  if  he  is 
still  alive,  be  may  demand  of  me  a  certificate  as  to  his  priority  to  the 
modem  hydropathists.  The  grenadier  captain  maintained  that  pur© 
water,  snitably  administered,  was  a  means  of  treatment  for  all  illnesses, 
even  for  amputations;  by  listening  very  patiently  to  his  theories,  and 
never  interrupting  him,  I  won  his  good  opinion.  It  was  at  his  request, 
and  from  interest  in  our  safety,  that  a  Swiss  garrison  replaced  the 
Spanish  troop  which,  until  then,  had  been  employed  as  the  guard  of 
Belver.  It  was  also  through  him  that  I  one  day  learned  that  a  monk 
had  proposed  to  the  soldiers  who  went  to  bring  my  food  &om  the  town, 
to  put  some  poison  into  one  of  the  dishes. 

All  my  old  Mojorcan  friends  had  abandoned  me  at  the  moment  of  my 
detention.  I  had  had  a  very  sharp  correspondence  with  Don  Manuel 
<le  Vacaro,  in  order  to  obtain  the  restitution  of  the  passport  of  safety 
which  the  English  admiralty  had  granted  to  us,  M.  Rodriguez  alone 
ventured  to  visit  me  in  full  dayUght,  and  bring  me  every  consolation 
in  his  power. 

The  excellent  M.  Bodrignez,  to  while  away  the  monotony  of  my 
incarceration,  remitted  to  me,  firom  time  to  time,  the  journals  which 
were  then  published  at  different  parts  of  the  Peninsula.  He  often  sent 
them  to  me  without  reading  them.  Once  I  saw  in  these  journals  the 
recital  of  the  horrible  massacres  of  which  the  town  of  Valencia — I  make 
a  mistake,  the  square  of  the  bulUJights — had  been  the  theater,  and  in 
which  neariy  the  whole  of  the  French  established  in  this  town  (mord 
than  three  hundred  and  fifty)  had  disappeared  nnder  the  pike  of  the 
bull-fighter.  Another  journal  contained  an  article  bearing  this  title, 
■'Kehicion  de  la  aborcadura  del  Seiior  Arago  e  del  SeBor  Berth^mie" — 
literally,  "Account  of  the  Exccntion  of  M.  Arago  and  M.  Berthfimie." 


166  AUTOBIOGBAPHT  OF  FBANCIS  ABAGO. 

This  account  spoke  of  tbe  two  exeoated  men  in  very  different  terma. 
M.  Berth^mie  was  a  Huguenot;  lie  had  been  deaf  to  all  exhortations; 
he  had  apit  in  the  face  of  the  ecclesiastiu  who  was  present,  and  even  ou 
the  image  of  Christ.  As  for  me,  1  had  conducted  myself  ^ith  much 
decency,  and  had  allowed  myself  to  be  hung  without  giving  rise  to  any 
scandal.  The  writer  also  expressed  hia  regret  that  a  young  astronomer 
had  been  so  weak  as  to  associate  himself  with  treason,  coming  under 
the  disguise  of  science  to  assist  the  entrance  of  the  French  army  into 
a  friendly  kingdom. 

After  reading  this  article,  1  immediately  made  my  decision.  "Since 
they  talk  of  my  death,"  said  I  to  my  friend  ICodriguez,  "  the  event  will 
not  be  long  in  coming;  I  should  prefer  being  drowned  to  being  hong. 
I  will  make  my  escape  from  this  fortress;  it  is  for  yoa  to  furuish  me 
with  the  means." 

Rodriguez,  knowing  better  than  any  one  how  well  fonnded  my  appre- 
hensions were,  set  himself  at  once  to  the  work.  He  went  to  the  captain 
general,  and  made  him  feel  what  would  be  the  danger  of  his  position  if 
I  should  disappear  in  a  popular  riot,  or  even  if  he  were  forced  to  give 
Die  up.  His  observations  were  so  much  the  better  comprehended,  as 
no  one  could  then  predict  what  might  be  the  issue  of  the  Spanish  revo- 
lution. "  I  will  undertake,"  said  the  captain  general  Yiv^  to  my  col- 
league Rodriguez,  "to  give  an  order  to  the  commander  of  the  fortress, 
that  when  the  right  moment  arrives,  he  shall  allow  M.  Arago,  and  even 
the  two  or  three  other  Frenchmen  who  are  with  him  in  the  castle  of 
Belver,  to  pass  out;  they  will  then  have  no  need  of  the  means  of  escape 
-which  they  have  procored.  But  I  will  take  no  part  in  the  preparations 
which  will  become  necessary  to  enable  the  fugitives  to  leave  the  island; 
I  leave  all  that  to  your  responsibility." 

Bodrigncz  immediately  conferred  secretly  with  the  brave  commander 
Damian.  It  was  agreed  between  them  that  Damian  should  take  the 
Rommand  of  a  half-decked  boat  which  the  wind  had  driven  ashore;  that 
he  should  eqnip  it  as  if  for  a  fishing  expedition;  that  he  should  carry 
us  to  Algiers,  after  which  his  reentrance  at  Palmas,  with  or  without 
fish,  would  inspire  no  suspicion.  All  was  executed  according  to  agree- 
ment, notwithstanding  the  inquisitorial  surveillance  which  Don  Manuel 
de  Yacaro  exercised  over  the  commander  of  his  "  mistic." 

On  the  23th  July,  1S08,  we  silently  descended  the  hill  on  which  Bel- 
ver ia  bnilt,  at  the  same  moment  that  the  family  of  the  minister  Seller 
entered' the  fortress  to  escape  the  fury  of  the  populace.  Arrived  at  the 
shore,  we  found  there  Damian,  his  boat,  and  three  sailors ;  we  embarked 
at  once,  and  set  sail.  Damian  had  taken  the  precaution  of  bringing 
with  us  in  this  frail  vessel  the  inatrumenta  of  value  which  he  had  car- 
ried off  from  my  station  at  the  Clop  de  Oalazo.  The  sea  was  unfavor- 
able; Damian  thought  it  prudent  to  stop  at  the  little  island  of  Cabrera, 
destined  to  become,  a  short  time  afterward,  so  sadly  celebrated  by  the 
BuEEerings  which  the  soldiers  of  the  army  of  Dnpont  experienced  after 
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tb6  shameful  capitulation  of  Baylen.  There  a  singolar  incident  vas  Tei^ 
near  compromising  all:  Cabrera,  tolerably  near  to  the  southern  extrem- 
ity of  Majorca,  is  often  visited  by  fiBhermeu  coming  from  that  part  of 
the  island.  M.  Berth6mie  feared,  justly  enough,  that,  the  rumor  of  our 
escape  having  spread  about,  they  might  dispatch  some  boats  to  seise 
us.  He  looked  upon  our  going  into  harbor  as  inopportune;  I  main- 
tained that  we  must  yield  to  tbe  prudence  of  the  commander.  During 
this  discusfion,  tbe  three  seamen  whom  I>amian  had  engaged  saw  that 
M.  Berth^mie,  whom  I  had  endeavored  to  paes  off  as  my  servant,  main- 
tained bis  opinion  against  me  on  a  footing  of  equality.  They  then 
addressed  themselves  in  these  terms  to  the  commander: 

"  We  only  consented  to  take  part  in  this  expedition  upon  condition 
that  the  Emperor's  aid-de-camp,  shut  up  at  Belver,  should  not  be  of  the 
nomber  of  those  persons  whom  we  shoold  help  off;  we  only  wished  to 
aid  the  Sight  of  the  astronomer.  Since  it  seems  to  be  otherwise,  you 
most  leave  this  ofBcer  here,  unless  yon  would  prefer  to  throw  bim  into 
the  sea.'' 

l>amian  at  once  informed  me  of  the  imperative  wishes  of  his  boat's 
crew.  M.  Berth^mie  agreed  with  me  to  suffer  some  abuse,  such  as 
could  only  be  tolerated  by  a  servant  threatened  by  his  master:  all  the 
saspicions  disappeared. 

Damian,  who  feared  also  for  himself  tbe  arrival  of  Majorcan  fisbar- 
men,  hastened  to  set  sail  on  the  29th  of  July,  1808,  the  first  moment 
that  was  favorable,  and  we  arrived  at  Algiers  on  the  3d  of  August. 

Our  looks  were  anxiously  directed  toward  the  port,  to  guess  what 
reception  might  await  us.  We  were  reassured  by  the  sight  of  the  tri- 
eolored  dag  which  was  flying  on  two  or  three  buildings;  but  we  were 
mistaken,  these  baildings  were  Dutch.  Immediately  upon  our  entrance, 
a  Spaniard,  whom,  from  Ids  tone  of  authority,  wo  took  for  a  bigh  func- 
tionary of  the  regency,  came  up  to  Damian,  and  asked  him,  "  What  do 
yon  bring t "  "I  bring,"  answered  tbe  commander,  " four  Frenchmen.* 
"You  will  at  once  take  them  back  again;  I  prohibit  you  from  disem- 
barking." As  we  did  not  seem  inclined  to  obey  his  onler,  oar  Span- 
iard, who  was  the  constructing  engineer  of  the  ships  of  the  Dey,  armed 
himself  with  a  pole,  and  commenced  battering  us  with  blows;  bat 
immediately  a  Genoese  seaman,  mounted  on  a  neighboring  vessel, 
armed  himself  with  an  oar,  and  struck  our  assailant  both  with  edge 
and  point.  During  this  animated  combat^  we  managed  to  land  without 
any  opposition.  We  had  conceived  a  singular  idea  of  the  manner  in 
which  the  police  act  on  tbe  coast  of  Africa. 

We  pursued  our  way  to  the  French  consul's,  M.  Dubois  Thainville; 
he  was  at  his  country  house.  Escorted  by  the  janissary  of  tbe  consul- 
ate, we  went  off  toward  this  country  hSuse,  one  of  the  ancient  residences 
of  the  Dey,  situated  not  far  from  the  gate  of  Bab-azoum.  The  consul 
and  his  family  received  us  with  great  amity,  and  offered  as  hospitality. 

Suddenly  transported  to  a  new  continent,  I  looked  forward  anxiously 
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to  the  risiug  of  tbe  sun  to  enjoy  all  that  Africa  miglit  offer  of  interest 
to  a  Buroi)ean,  when  all  at  once  I  believed  myself  to  be  engaged  in  a 
serious  a<lv6ntQre.  By  tbe  faint  ligbt  of  tbe  dawn,  I  saw  an  animal 
moving  at  tlie  foot  of  my  bed.  I  gave  a  kick  witb  my  foot ;  all  move- 
ment ceased.  After  some  time,  1  felt  the  same  movement  under  my 
legs.  A  sbarp  jerk  made  this  cease  quickly.  I  then  heard  tbe  fits  of 
langbterof  tbe  janissary,  Tvho  lay  on  a  coucb  in  tbe  same  room  as  I  did; 
and  I  soon  saw  that  he  had  simjily  placed  on  my  bed  a  large  hedgehog 
to  amase  himself  by  my  uneasiness. 

Tbe  consul  occupied  himself  the  next  day  in  procuring  a  passage  for 
na  on  board  a  vessel  of  tbe  liegency  which  was  going  to  Marseilles,  M. 
Ferrier,  tbe  chancellor  of  the  French  consulate,  was  at  the  same  time 
consal  for  Auntria.  He  procured  for  us  two  false  passports,  which 
transformed  us — M.  Berth^mie  and  me — into  two  strolling  merchants, 
the  one  from  Schwekat,  in  Hun  gary,  the  other  from  Leoben. 

The  moment  of  departure  had  arrived ;  tbe  13tb  of  August,  1808,  we 
were  on  board,  but  our  ship's  company  was  not  complete.  The  captain, 
whose  title  was  EafBraham  Ouled  Mustapha  Goja,  having  perceived  that 
tbe  Dey  was  on  his  terrace,  and  fearing  punishment  if  ho  should  delay 
to  set  sail,  completed  his  crew  at  the  expense  of  the  idlers  who  were 
looking  on  from  the  pier,  and  of  whom  the  greater  part  were  not  sailors. 
These  poor  people  begged  as  a  favor  for  permission  to  go  and  inform 
their  families  of  this  precipitate  departure,  and  to  get  some  clothes. 
The  captain  remained  deaf  to  their  remonstrances.    We  weighed  anchor. 

The  vessel  belonged  to  the  Emir  of  Scca,  director  of  the  mint.  The 
realcommauder  was  a  Greek  captain,  named  SpiroCalligero.  The  cargo 
consisted  of  a  great  number  of  groups.  Among  tbe  passengers  there 
■were  five  members  of  the  family  which  the  Bakri  bad  succeeded  as 
kings  of  the  Jews ;  two  ostrich-feather  merchants,  Moroccans ;  Captain 
Krog,  from  Eerghen  in  Sorway,  who  bad  sold  bis  ship  at  Alicant ;  two 
lions  sent  by  tbe  Dey  to  the  Emperor  Kapoleon,  and  a  great  number  of 
inonkeys.  Our  voyage  was  prosperous.  Off  Sardinia  we  met  with  an 
American  ship  coming  out  from  Cagliari.  A  cannon-shot  {we  were 
armed  witb  forty  i»ieces  of  small  power)  warned  the  captain  to  come  to 
be  recognized.  He  brought  on  board  a  certain  number  of  couutei'parts 
of  passports,  one  of  which  agreed  perfectly  witli  that  which  we  carried. 
The  captain  being  thus  all  right,  was  not  a  little  astonished  when  I 
ordered  him,  in  the  name  of  Captain  Brabam,  to  fnmish  us  with  tea, 
coffee,  and  sugar.  Tbe  American  captain  protested;  he  called  ns  brig- 
ands, pirates,  robbers.  Captain  Eraham  admitted  without  diflBculty  all 
these  qualifications,  and  persisted  none  tbe  less  in  the  exaction  of  sugar, 
coffee,  and  tea. 

The  American,  then  driven  to  the  last  stage  of  exasperation,  addres- 
sed himself  to  me,  who  acted  as  interpreter,  and  cried  out,  "  Oh !  rogue 
of  a  renegade  I  if  ever  I  meet  you  on  holy  groond  I  will  break  your  head," 
"Can  you  then  suppose,"  I  answered  him,  "that  I   am  here  for  my 
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pleasnre,  and  that,  Dothwitbstanding  your  meoace,  I  would  not  rather 
go  nith  you,  if  I  could  f*  Tbese  words  calmed  Imn ;  be  brought  tbe 
Eugar,  the  coffee,  aod  tbe  tea  claimed  by  the  Moorish  chief  and  we  again 
set  Bail,  though  without  having  exchanged  the  usual  farewell. 

We  had  already  entered  the  Gulf  of  Lyons,  and  were  approaching 
Marseilles,  when  on  the  ICth  August,  1808,  wc  met  with  a  Spanisb  cor- 
sair from  Falamos,  armed  at  the  prow  with  two  24-poaiider9.  "We  made 
foil  Bail;  we  hoped  to  escape  it:  but  a  cannon  shot,  a  hall  from  which 
went  through  our  sails,  taught  us  that  sbe  was  a  much  better  sailer  than 
we  were. 

We  obeyed  an  injunction  thus  expressed,  and  awaited  tbe  great  boat 
from  the  corsair.  The  captain  declared  that  he  made  us  prisoners, 
although  Spain  was  at  peace  with  Barbary,  under  the  pretext  that  we 
were  violating  the  blockade  wliich  had  been  lately  raised  ou  all  the  coasts 
of  France;  be  added  that  be  intended  to  take  us  to  Itosas,  and  that 
there  the  authorities  would  decide  on  our  fate. 

I  was  in  the  cabin  of  the  vesBel ;  I  had  tbe  curiosity  to  look  furtively 
at  the  crew  of  the  boat,  and  there  I  perceived,  with  a  dissatisfaction 
which  may  easily  be  imngined,  one  of  tbe  sailorsof  the  "mistic,"  com- 
manded by  Don  Manuel  de  Vacaro,  of  the  name  of  Pablo  Blanco,  of  Pala- 
mos,  wbo  had  often  acted  as  my  servant  during  my  geodesec  operations. 
My  false  passport  would  become  from  Ibis  moment  nscless,  if  Pablo 
should  recognize  me.  I  went  to  bed  at  once,  covered  my  head  with  a 
counterpane,and  lay  as  still  as  a  statue. 

During  the  two  days  which  elapsed  between  our  capture  and  our 
entrance  into  tbe  roads  of  Bosas,  Pablo,  whose  curiosity  often  brought 
liim  into  tbe  room,  used  to  exclaim,  "There  is  one  passenger  whom  I 
have  not  yet  managed  to  get  a  sight  of," 

When  we  arrived  at  Eos-as  it  was  decided  that  we  shonld  be  placed 
in  quarantine  in  a  dismantled  windmill,  situated  on  the  road  leading  to 
Figueras.  I  was  cai-eful  to  disembark  in  a  boat  to  which  Pablo  did  not 
belong.  The  corsair  departed  for  a  new  cruise,  and  I  was  for  a  moment 
freed  from  the  harassing  thoughts  which  my  old  servant  had  caused  me. 

Oar  ship  was  richly  laden;  tbe  Spanish  authorities  were  immediately 
desirous  to  declare  it  a  lawful  prize.  They  pretended  to  believe  that  I 
was  the  proprietor  of  it,  and  wished,  in  order  to  hasten  things,  to  inter- 
rogate me,  even  without  awaiting  the  completion  of  tbe  qaarnntiue. 
They  stretched  two  cords  between  the  mill  and  the  shore;  and  a  judge 
placed  himself  in  front  of  me.  As  the  interrogatories  were  made  from 
a  good  distance,  tbe  numerous  aadience  which  encircled  us  took  a  direct 
part  in  the  questions  and  answers,  I  will  endeavor  to  reproduce  this 
dialogne  with  all  possible  fidelity : 

"Who  are  you!" 

"  A  poor  roving  merchant." 

"  Whence  do  you  come  P* 

"From  a  country  where  you  certainly  never  were." 

,iz.d  by  Google 


170  AUTOBIOQBAPHT  OP  FRANCIS  AEAQO.       , 

"  In  a  word,  what  conntay  is  itf 

I  was  afraid  to  answer,  for  the  passports,  steeped  io  vinegar,  were  in 
the  hands  of  tUo  judge-instructor,  and  I  had  forgotten  whether  I  was 
from  Schwekat  or  from  Leoben.    Finally  I  answered  at  all  hazards: 

"  I  come  from  Schwekat." 

And  this  information  happily  wus  found  to  agree  with  that  of  the 
passport. 

"You  are  as  much  from  Schwekat  as  I  am,"  answered  the  judge. 
•'You  are  Spanish,  and,  moreover,  a  Spaniard  from  the  klugdom  of 
Valencia,  as  I  perceive  hy  your  accent." 

"  Would  yon  punish  me,  sir,  because  nature  has  endowed  me  with 
the  gift  of  languages  t  I  learu  with  focility  the  dialects  of  those  coun- 
tries through  which  I  pass  iu  the  exercise  of  my  trade;  I  have  learned, 
for  example,  the  dialect  of  Iviza." 

"  Very  well,  you  shall  be  taken  at  yonr  word.  1  see  here  a  soldier 
from  Iviza;  you  shall  hold  a  conversation  with  him." 

"  I  consent ;  I  will  even  sing  the  goat  song." 

Each  of  the  verses  of  this  song  (if  verses  they  be)  terminates  by  an 
imitation  of  the  bleating  of  the  goat, 

I  commenced  at  once,  with  an  audacity  at  which  I  really  fe«l  aston- 
ished, to  chant  this  air,  which  is  sung  by  all  the  shepherds  of  the  island: 

Ah  graciada  eetlora 
Uua  cftuso  bouil  canta 
Hb,  hb,  bb,  M. 

No  aers  gaira  pulida 
Voe6  si  vos  agradara 
hb,  \>h,  b«,  bti. 

At  once  my  Irizacan,  upon  whom  this  air  had  the  effect  of  the  ranz 
des  vachea  on  the  Swiss,  declared,  all  in  tears,  that  I  was  a  native  of 
Iviza. 

1  then  said  to  the  judge  that  if  he  would  put  me  in  commuuication 
with  a  person  knowing  the  French  language,  he  would  arrive  at  just  as 
embarrassing  a  result.  An  imigre  officer  of  the  Bourbon  regiment  offered 
at  once  to  make  the  experiment,  and,  after  some  phrases  interchanged 
between  us,  affirmed  without  hesitation  that  I  was  French. 

The  judge,  rendered  impatient,  exclaimed,  "Let  us  put  an  end  to 
these  trials  which  decide  nothing.  I  summon  you,  sir,  to  tell  me  who 
yon  are.  I  promise  that  your  life  will  bo  safe  if  you  answer  me  with 
sincerity." 

"  My  greatest  wish  would  be  to  give  an  answer  to  your  satisfaction. 
I  wilt,  tiieii,  try  to  do  so ;  but  I  warn  you  that  I  am  not  goiug  to  tell 
you  the  truth.  I  am  the  son  of  the  innkeeper  at  Matar6."  "I  know 
that  iuttkeeper ;  you  are  not  his  son."  "  You  are  right.  I  announced 
to  you  that  I  should  vary  my  answers  until  one  of  them  should  suit  you. 
I  retract  then,  and  tell  you  that  I  am  a  titiretero  (player  of  marionettes) 
and  that  I  practic«d  at  Lerida." 
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A  load  sbont  of  langhter  ftom  the  maltitade  encircliDg  ns  greeted 
this  answer,  ami-pat  sn  end  to  the  questions. 

"I  Bwear  by  the  d 1,"  exclaimed  the  jadge,  "that  I  will  discover 

soooer  or  later  who  you  are!" 

And  he  retired. 

The  Arabs,  the  Moroccans,  the  Jews,  who  witnessed  this  interrogatory, 
onderstood  nothing  of  it;  they  had  only  seen  that  I  bad  not£dlowed 
myself  to  be  intimidated.  At  the  close  of  the  interview  they  came  to 
kiss  my  hand,  and  gave  me,  from  this  tuoment,  their  entire  confidence. 

I  became  their  secretary  for  all  the  individual  or  collective  remon- 
strances which  they  thought  they  had  a  right  to  address  to  the  Spanish 
government ;  and  this  right  was  incontestable.  Every  day  I  was  occa- 
pied  in  drawing  up  petitions,  especially  in  the  name  of  the  two  ostrich- 
feather  merchants,  one  of  whom  called  himself  a  tolerably  near  relation 
of  the  Emperor  of  Morocco.  Astonished  at  the  rapidity  with  which  I 
filled  a  page  of  my  writing,  they  imagined,  donbtless,  that  I  should  write 
aa  fast  in  Arabic  characters,  when  it  should  be  requisite  to  transcribe 
passages  from  the  Koran ;  and  that  this  would  form  both  for  me  and 
for  tbem  the  scarce  of  a  brilliant  ibrtane,  and  they  besought  me,  in  the 
most  earnest  way,  to  become  a  Mahomedan. 

Very  little  reassured  by  the  last  words  of  the  judge,  I  sought  means 
of  safety  from  another  quarter. 

I  was  the  possessor  of  a  safe-conduct  from  the  English  admiralty ;  I 
therefore  wrote  a  confldentJal  letter  to  the  captain  of  an  English  vessel,  the 
"  Eagle,"  I  think,  which  had  cast  anchor  some  days  before  in  the  roads 
at  Bosas.  I  explained  to  him  my  position.  "  You  can,"  I  said,  "  claim 
me,  because  I  have  an  English  passport  Ifthis  proceeding  should  cost 
yoa  too  much,  have  the  goodness  at  least  to  take  my  manuscripts  and 
to  send  them  to  the  Uoyal  Society  in  London." 

One  of  the  soldiers  who  guarded  ns,  and  in  whom  I  had  fortunately 
inspired  some  interest,  undertook  to  deliver  my  letter.  The  English 
captain  came  to  see  me;  his  name  was,  if  my  memory  is  right,  George 
Eyre.  We  had  a  private  conversation  on  the  shore.  George  Eyre 
thought  perhaps  that  the  manuscripts  of  my  observations  were  con- 
tajoed  in  a  register  bonnd  in  morocco,  and  with  gilt  edges  to  the  leaves. 
When  he  saw  that  these  mannscripts  were  composed  of  single  leaves 
covered  with  figures,  which  I  had  hidden  under  uiy  shirt,  disdain  suc- 
ceeded to  interest,  and  he  quitted  me  hastily.  Having  returned  on 
board  he  wrote  me  a  letter  which  I  could  find  if  needful,  in  which  he 
said  to  me,  "  I  cannot  mix  myself  up  in  yonr  afTairs;  address  yourself 
to  the  Spanish  government;  I  am  persuaded  that  it  wilt  do  justice  to 
your  remonstrance  and  will  not  molest  you."  As  I  had  not  the  same 
persuasion  as  Captain  George  Eyre,  I  chose  to  take  no  notice  of  his 
ad\ice. 

I  ought  to  mention  that  some  time  after  having  related  these  partic- 
ulars in  England  at  Sir  Joseph  Banks's,  the  conduct  of  George  Eyro  was 
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severely  blamed  ;  but  when  a  man  breakfasts  aod  dines  to  tlie  sound  of 
liarmonious  music,  can  lie  accord  his  interest  to  a  poor  devil  sleeping 
on  straw  and  nibbled  by  vermin,  even  though  he  have  tDanuscripts  uader 
his  shirtt  I  may  add  that  I  (unfortunately  for  me)  had  to  do  with  a 
captain  of  an  unusual  character.  For,  some  days  later,  a  new  vessel,  the 
Colossus,  having  arrived  in  the  roads,  the  Norwegian,  Captain  Krog, 
although  he  hiid  not,  like  me,  an  admiralty  passport,  made  an  applica- 
tion to  the  commander  of  this  new  ship ;  be  was  immediately  claimed 
and  relieved  from  captivity. 

The  report  that  I  was  a  Spanish  deserter  and  proprietor  of  the  vessel, 
acquiring  more  and  more  credit,  and  this  position  being  the  most  dan- 
gerous of  all,  I  resolved  to  get  out  of  it.  I  begged  the  commandant  of 
the  place,  M.  Alloy,  to  come  to  receive  my  declnratioo,and  I  announced 
to  him  that  I  was  French.  To  prove  to  him  the  truth  of  my  words  I 
invited  liim  to  send  for  Pablo  Blanco,  the  sailor  in  the  service  of  the 
corsair  who  took  us,  and  who  had  returned  from  his  cruise  a  short  time 
before.  This  was  done  as  I  wished.  In  disembarking,  Pablo  Blanco, 
who  had  not  been  warned,  exclaimed  with  surprise,  "  ^Vhatl  yoa  Don 
Francisco,  mixed  up  with  all  these  miscreants ! "  The  sailor  gave  the 
governor  circnmstantial  evidence  aa  to  the  mission  which  I  fulfilled  with 
two  Spanish  commissaries.    My  nationality  thus  became  proved. 

That  same  day  Alloy  was  replaced  in  tlie  command  of  the  fortress  by 
the  Irish  colonel  of  the  Ultonian  regiment ;  the  corsair  left  for  a  fresh 
cruise,  taking  away  Pablo  Blanco;  and  I  became  once  more  the  roving 
merchant  from  Schwekat. 

From  the  windmill  where  we  underwent  our  quarantine,  I  could  see 
the  tricolored  fag  flying  on  the  fortress  of  Figueras.  '  The  reconnoitering 
parties  of  the  cavalry  came  sometimes  within  five  or  six  hnudred  meters; 
it  would  not  then  have  been  difficult  for  me  to  escape.  However,  as  the 
regulations  against  those  who  violate  the  sanitary  laws  are  very  rigor- 
ous in  Spain,  as  they  prononnce  the  jienalty  of  death  against  him  who 
infringes  them,  I  only  determined  to  make  my  escape  on  the  eve  of  our 
admission  to  pratique. 

The  night  being  come  I  crept  on  all-fonrs  along  the  briars,  and  I  shonld 
soon  have  got  beyond  the  line  of  sentinels  who  guarded  as.  A  noisy 
uproar  which  I  heard  among  the  Moors  made  me  determine  to  reenter, 
and  I  found  these  poor  people  in  an  unspeakable  state  of  uneasiness, 
thinking  themselves  lost  if  I  left ;  I  therefore  remained, 

Tho  next  day  a  strong  picket  of  troops  presented  itself  before  the 
mill.  The  maneuvers  made  by  it  inspired  all  of  us  with  anxiety,  but 
especially  Captain  Krog.*  "  What  will  they  do  with  us  T"  ho  exclaimed. 
"Alas!  yon  will  see  only  too  soon,"  replied  the  Spanish  officer.  This 
answer  made  every  one  believe  that  they  were  going  to  shoot  us.  "What 
might  have  strengthened  me  in  this  idea  was  the  obstinacy  with  which 

*Tbia  nppvurs  to  bo  uu  ovenij;bC,  aa  ia  a  pruceiliug  page  M.  Anigo  duacribcd  tLe  fur- 
tuuutt)  Tclvoso  of  Caiitaiu  Kroj  frum  tliia  captivity. 
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Captain  Krog  and  two  other  indiridnals  of  small  size  bid  tliemselvea 
beliind  me.  A  liandling  of  arms  made  ns  think  that  we  had  but  a  few 
Hecouds  to  live. 

Ill  aualj-ziitg  the  feelings  which  T  experienced  on  this  solemn  occasion, 
I  have  come  to  the  conclusion  that  the  man  who  is  led  to  death  is  not  as 
unhappy  as  the  public  imagines  him  to  be.  Fifty  ideas  presented  them- 
selves nearly  simnltaneonaly  to  my  mind,  and  I  did  not  rack  my  brain 
for  any  of  them ;  I  only  recollect  the  two  following  which  have  remained 
eograved  ou  my  memory.  On  turuing  my  head  to  the  right,  I  saw  the 
national  flag  flying  on  the  bastions  of  Figueras,  and  I  said  to  myself, 
'If  I  wore  to  move  a  few  hundred  meters  I  should  be  surrounded  by 
comrades,  by  friends,  by  fellow-citizens,  who  would  receive  me  affection- 
ately. Ilere,  without  their  being  able  to  impute  any  crime  to  me,  I  am 
going  to  snfler  death  at  twenty-two  years  of  age."  But  what  agitated 
me  more  deeply  was  this :  looking  toward  the  Pyrenees  I  could  distinctly 
see  their  peaks,  and  I  reflected  that  my  mother,  on  the  other  side  of  the 
chain,  might  at  this  awful  moment  be  looking  peaceably  at  them. 

The  Spanish  authorities,  finding  that  to  redeem  my  life  I  would  not 
declare  myself  the  owner  of  the  vessel,  had  ns  conducted  without  further 
molestation  to  the  fortress  of  Bosas.  Having  to  file  through  nearly  all 
tbe  inhabitants  of  the  town,  I  had  wished  at  first,  through  a  false  feeling 
of  shame,  to  leave  in  the  mill  the  remains  of  our  week's  meals.  BuLM. 
fierth^mie,  more  prudent  than  I,  carried  over  his  shoulder  a  great  quan- 
ti^  of  pieces  of  black  bread  tied  up  with  packthread.  I  imitated  him. 
I  Itamished  myself  famously  from  our  old  stock,  set  it  on  my  shoulder, 
nod  it  was  with  this  accoutrement  that  I  made  my  entrance  into  tbe 
famous  fortress. 

They  placed  ns  in  a  casemate,  where  we  had  barely  the  space  neces- 
sary for  lying  down.  In  the  windmill  they  used  to  bring  us,  from  time 
to  time,  some  provisions  which  came  from  our  boat.  Here,  the  Spauish 
government  purveyed  our  food.  We  received  every  day  some  bread  and 
a  ration  of  rice ;  but  as  we  had  no  menus  of  dressing  food,  wo  were  in 
reality  reduced  to  dry  bread. 

Dry  bread  was  very  unsubstantial  food  for  one  who  could  see  from 
bis  casemate,  at  the  door  of  his  prison,  a  sutler  scltiug  grapes  at  two 
farthings  a  pound,  and  cooking,  under  the  shelter  of  half  a  cask,  bacon 
and  herrings ;  bat  we  had  no  money  to  bring  as  into  connection  with  this 
merchant.  I  then  decided,  though  with  very  great  regret,  to  sell  a 
watch  which  my  father  had  given  me.  I  was  only  offered  about  a  quarter 
of  its  value;  but  I  might  well  accept  it  since  there  were  no  competitors 
fi>rit. 

As  possessors  of  sisty  francs,  M.  Bcrth^mie  and  I  could  now  appease 
the  hunger  from  which  we  had  long  suffered ;  but  we  did  not  like  this 
retnm  of  fortune  to  be  profitable  to  ourselves  alone,  and  we  made  some 
presents,  which  were  very  well  received  by  our  companions  in  captivity. 
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Tfaongb  tbi3  sale  or  my  watcb  broaglit  some  comfort  to  as,  it  vntB  doomed 
at  a  later  period  to  plunge  a  fomily  into  sorrow. 

Tbe  town  of  Eosaa  fell  into  the  power  of  tbe  French  after  a  cootage- 
OU8  reBistance.  Tbe  prisoners  of  tbe  gnrrieon  were  sent  to  France,  and 
natamll;  passed  tbrough  Perpiguan.  My  fatber  went  in  quest  of  news 
wherever  Spaniards  were  to  be  found.  He  entered  a  caf^  at  the  moment 
when  a  prisoner  officer  drew  from  his  fob  the  watch  which  I  had  sold 
at  Rosas.  My  good  father  saw  in  this  act  the  proof  of  my  death,  and 
fell  into  a  swoon.  Tbe  officer  had  got  the  watch  from  a  third  party, 
and  could  give  no  occonnt  of  the  late  of  the  person  to  whom  it  had  ori- 
ginally belonged. 

The  casemate  having  become  necessary  to  the  defenders  of  the  fortress, 
we  were  taken  to  a  little  chitpel  where  they  deposited  for  twenty-fonr 
hours  those  who  bad  died  in  the  hospital.  There  we  were  guarded  by 
peasants  who  had  come  across  the  monutain  from  various  villages,  and 
particularly  from  Cadaqufes.  These  peasants,  eager  to  recount  all  that 
they  bad  seen  of  interest  daring  their  one  day's  campaificn,  questioned 
me  as  to  tbe  deeds  and  behavior  of  all  my  companions  in  misfortune. 
I  satisfied  their  curiosity  amply,  being  the  only  one  of  the  set  who  could 
speak  Spanish. 

To  enlist  their  good  will,  I  also  questioned  them  at  length  upon  tbe 
subject  of  their  village,  on  the  work  that  they  did  there,  on  smuggling, 
their  principal  sources  of  employment,  &c.,  &c.  They  answered  my 
questions  with  the  loquacity  common  to  country  rustics.  The  next  day 
our  guards  were  replaced  by  some  others  who  were  inhabitants  of  tbe 
same  village.  "  In  my  business  of  a  roving  merchant,"  I  said  to  these 
last,  "  I  have  been  at  Cadaqufes ;"  and  then  I  began  to  talk  to  them  of 
what  I  had  leamt  the  night  before  of  snch  an  individual,  who  gave  him- 
self np  to  smuggling  with  more  success  than  others,  of  bis  heautiful 
residence,  of  the  property  which  he  possessed  near  the  village ;  in  short, 
of  a  number  of  particulars  which  it  seemed  impossible  for  any  but  an 
inhabitant  of  Cadaqu6s  to  know.  My  jest  produced  an  unexpected 
effect  Such  circumstaDtial  details,  our  guards  said  to  themselves,  can- 
not be  known  by  a  roving  merchant;  this  personage  whom  we  have 
found  here  in  such  singular  society,  is  certainly  a  native  of  Cadaqute ; 
and  the  son  of  the  apothecary  must  be  about  his  age.  He  had  gone  to 
try  his  fortune  in  America ;  it  is  e\idently  he,  who  fears  to  make  himself 
known,  having  been  found  with  all  his  riches  in  a  vessel  on  its  way  to 
France.  The  report  spread,  became  more  consistent,  and  reached  the 
ears  of  a  sister  of  the  ajiothecary  established  at  Bosas.  She  runs  to 
me,  believes  she  recognizes  me,  and  falls  on  my  neck.  I  protest  against 
tbe  identity.  "  Well  played  I "  said  she  to  me  j  "  the  case  is  serious,  as 
you  have  been  found  in  a  vessel  coming  to  France;  persist  in  yonr 
denial;  circumstances  may  perhaps  take  a  more  favorable  turn,  and  I 
shall  profit  by  tbem  to  insure  yonr  deliverance.    In  the  mean  time,  my 
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dear  nephew,  I  will  let  yoa  want  for  nothing."  And  truly  every  mom- 
log  M.  Berthi^mie  and  I  received  a  comfortable  repast. 

The  church  having  become  neceasary  to  the  garrison  to  serve  as  a 
magazine,  we  were  moved  ou  the  23th  of  September,  1808,  to  a  Trinity 
fort,  called  the  Bouton  de  Rotat,  s  citadel  situated  on  a  little  mouutaia 
at  the  entrance  of  the  roads,  and  we  were  deposited  deep  under  ground, 
where  the  light  of  day  did  not  penetrate  on  any  side.  We  did  not  long 
remain  in  this  infected  place;  not  because  they  had  pity  npou  us,  but 
because  it  offered  shelter  for  a  part  of  the  garrison  attacked  by  the 
French.  They  made  us  descend  by  night  to  the  edge  of  the  sea,  and 
then  transported  as  ou  the  17th  of  October  to  the  port  uf  Falamos. 
We  were  shut  np  in  a  hulk;  we  enjoyed,  however,  a  certain  degree  of 
liberty;  they  allowed  us  to  go  on  land  and  to  parade  our  miseries  and 
onr  rags  in  the  town.  It  was^  there  that  I  made  the  acqnaintance  of  the 
dowager  Duchess  of  Orleans,  mother  of  Louis  Phillii)pe.  She  had  left 
the  town  of  Figueras  where  she  resided,  because,  she  told  me,  thirty- 
two  bombs  sent  from  the  fortress  bad  fallen  in  ber  house.  She  was  then 
intending  to  take  refuge  in  Algiers,  and  she  asked  me  to  bring  tbe  cap- 
tain of  the  vessel  to  her,  of  whom,  perhaps,  she  would  have  to  implore 
protection.  I  related  to  my  "rats  "  tbe  misfortunes  of  the  princess;  he 
was  moved  by  them,  and  I  conducted  him  to  her.  On  entering  he  took 
off  his  slippers  from  respect,  as  if  he  had  entered  within  a  mosr[iie,  and 
holding  them  in  his  band,  he  went  to  kiss  tbe  frout  of  the  dress  of 
Madame  d'Orleans.  The  princess  was  alarmed  at  the  sight  of  this  manly 
figure,  wearing  the  longest  beard  I  ever  saw  j  sbo  quickly  recovered  her- 
self, and  the  interview  proceeded  with  a  mixture  of  French  politeness 
and  oriental  courtesy. 

The  sixty  francs  from  Bosas  were  expended.  Madame  d'Orleans 
would  have  liked  much  to  assist  na,  but  she  was  herself  without  money. 
All  that  she  could  gratify  us  with  was  a  piece  of  sngar-bread,  Tbe 
evening  of  our  visit  I  was  richer  than  the  princess.  To  avoid  the  fary 
of  the  people  the  Spanish  government  sent  those  French  who  had 
escaped  the  first  massacres  hack  to  France  in  slight  boats.  One  of  the 
cartels  came  and  cast  anchor  by  tbe  side  of  our  hulk.  One  of  tbe  un- 
happy emigrants  offered  me  a  pinch  of  snuff.  On  opening  the  snuff-box 
I  fonnd  tbere  "una  onza  de  oro,"  (an  ounce  of  gold,)  tlie  sole  remains  of 
his  fortune.  I  returned  the  snuff-box  to  him,  with  warm  thanks,  after 
having  shut  up  in  it  a  paper  containing  these  words:  **My  fellow-conn- 
tryman  who  carries  this  note  has  rendered  me  a  great  service;  treat 
him  as  one  of  yonr  children."  My  petition  was  naturally  favorably 
received ;  it  was  by  this  bit  of  paper,  the  size  of  the  &nsa  de  oro,  that 
my  family  learnt  that  I  was  still  in  existence,  and  it  enabled  my  mother, 
a  model  of  piety,  to  cease  saying  masses  for  the  repose  of  my  sou). 

Five  days  afterward,  one  of  my  hardy  compatriots  arrived  at  Pal- 
amos,  after  having  traversed  the  line  of  posts,  both  French  and  Spanish, 
carrying  to  a  merchant  who  had  friends  at  Perpiguan  the  proposal  to 
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iiirniBb  me  witb  all  I  was  in  need  of.  The  Spaniard  showed  a  great 
inclinatioD  to  agree  to  the  proposal ;  but  I  did  not  profit  by  his  good 
will,  because  of  the  occarrence  of  events  which  I  shall  relate  presently. 

The  observatory  at  Paris  is  very  near  the  barrier.  In  my  yoatb, 
curious  to  study  the  manners  of  the  people,  I  used  to  walk  in  sight  of 
the  public  houses,  which  the  desire  of  escaping  payment  of  the  daty  has 
multiplied  outside  the  walls  of  the  capital.  On  these  excursions  I  was 
often  humiliated  to  see  men  disputing  for  a  piece  of  bread,  just  as  ani- 
mals might  have  done.  My  feelings  on  this  subject  have  very  much 
altered  since  I  have  been  personally  exposed  to  the  tortures  of  hunger. 
I  have  discovered,  in  fact,  that  a  man,  whatever  may  have  been  his 
origin,  his  education,  and  bis  habits,  is  governed,  nnder  certain  circum- 
stances, much  more  by  bis  stomach  than  by  his  Intelligence  and  his 
heart.    Here  is  the  fact  which  suggested  these  reflections  to  me: 

To  celebrate  the  unhoped-for  amval  of  una  onza  de  oro,  M.  BertbiSmie 
and  I  had  produced  an  immense  dish  of  pototocs.  The  ordnance  officer 
of  the  Emperor  was  already  devouring  it  with  his  eyes,  when  a  Moroccan, 
who  was  mailing  his  ablutions  near  us  with  one  of  his  companions,  acci- 
dentally filled  it  with  dirt.  M.  Berth^mie  could  not  control  his  anger, 
he  darted  upon  the  clumsy  Mussulman,  and  inflicted  upon  him  a  rough 
pnoisbmeut. 

I  remained  a  passive  spectator  of  the  combat,  nntil  the  second  Moroc- 
can came  to  the  aid  of  his  compatriot.  The  party  no  longer  being  equal, 
I  also  took  part  in  the  conflict,  by  seizing  the  new  assailant  by  the 
beard.  The  combat  ceased  at  once,  because  the  Moroccan  would  not 
raise  his  hand  against  a  man  who  could  write  a  petition  so  rapidly. 
This  conflict,  like  the  struggles  of  which  I  had  often  been  a  witness  out- 
side the  barriers  of  Paris,  bad  originated  in  a  dish  of  potatoes. 

The  Spaniards  always  cherished  the  idea  that  the  ship  and  her  cargo 
might  be  confiscated ;  a  commission  came  from  Girone  to  question  us. 
It  was  composed  of  two  civil  judges  and  one  inquisitor.  I  acted  as 
interpreter.  When  M.  Bertli^mie's  turn  came,  I  went  to  fetch  him,  and 
said  to  him,  "  Pretend  that  you  can  only  talk  Styrian,  and  bo  at  easej 
I  will  not  compromise  you  in  translating  your  answers." 

It  was  done  as  we  had  agreed ;  unfortunately  the  language  spoken  by  M. 
Berthi^mic  had  but  little  variety,  and  the  sacrement  dcr  Tcvfcl,  which  be 
had  learned  in  Germany,  when  he  was  aide-de-camp  to  Ilantpoul,  pre- 
dominated too  much  in  his  discourse.  Be  that  .isit  may,  the  judges  ob- 
served that  there  was  too  great  a  conformity  between  his  answers  and 
those  which  I  had  made  myself  to  render  it  necessary  to  continue  an  in- 
terrogatory, which  I  may  say,  by  the  way,  disturbed  nie  much.  The  wish 
to  terminate  it  was  stilt  more  decided  on  the  part  of  the  judges,  when 
it  came  to  the  turn  of  a  sailor  named  Mehemet.  Instead  of  making  him 
swear  on  the  Koran  to  tell  the  truth,  the  judge  was  determined  to  make 
him  place  his  thumb  on  the  fore-finger  so  as  to  represent  the  cross.  I 
warned  him  that  great  offense  would  thus  be  given;  and,  accordingly, 
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Then  Mebemet  became  aware  of  the  meauing  of  this  sigD,  he  began  to 
spit  apon  it  with  in^oDceivable  violence.    The  meeting  ended  at  onre. 

The  next  day  things  had  wholly  changed  tbeir  appearance;  one  of 
the  jadges  from  Girouc  came  to  declare  to  us  that  we  were  free  to  depart, 
and'  to  no  with  onr  ship  whprever  we  chose.  What  was  the  cause  of 
tbiii  sodden  <;hange  1    It  wa&  this : 

Daring  our  qaarantine  in  the  windmill  at  Rosas,  I  had  written,  in  the 
name  of  Captain  Braham,  a  letter  to  the  Dey  of  Algiers.  I  gave  him 
an  acconnt  of  the  illegal  arrest  of  his  vessel,  and  of  the  death  of  one  of 
the  lionft  which  the  Uey  hiid  sent  to  the  Emperor.  This  last  circniu- 
Gtance  transported  the  African  monarch  with  rage.  lie  sent  immedi- 
ately for  the  Spanish  consal,  M.  Onis,  claimed  pecuniary  damages  for 
his  dear  lion,  and  threatened  war  if  his  ship  was  not  released  directly. 
Spain  bad  then  to  do  with  too  many  difficulties  to  undertake  wantonly 
any  new  ones,  and  the  order  to  release  the  vessel  so  anxiously  coveted 
arrived  at  Girone,  and  from  thence  at  Palamos. 

This  solution,  to  which  our  consul  at  Algiers,  M.  Dnbois  Tliainville, 
bad  not  remained  inattentive,  reached  us  at  the  moment  when  wo  least 
expected  it.  Wo  at  once  made  preparations  for  our  departure,  and  oq 
thc2Sth  of  November,  1808,  we  set  sail,  steeriTig  for  Marseilles;  but,  as 
the  Mussulmen  on  board  the  vessel  declared,  it  was  written  above  that 
we  Bhoidd  not  enter  that  town.  Wo  could  already  perceive  the  white 
buildings  which  crown  the  neighboring  bills  of  Marseilles,  when  a  gust 
of  the  "  mistral,"  of  great  violence,  sent  us  from  the  north  towards  the 
Booth. 

I  do  not  know  what  route  we  followed,  for  I  was  lying  in  my  cabin, 
overcome  with  sea-sickness ;  I  may,  therefore,  though  an  astronomer, 
avow  without  shame,  that  at  the  moment  when  our  unqnalilied  pilots 
Eopposed  themselves  to  be  off  the  Bal^ares,  we  landed,  on  the  Hth  of 
December,  at  Bougie. 

There,  they  pretended  that  during  the  three  months  of  winter  all 
communication  with  Algiers,  by  means  of  the  little  boats  named  sandalis, 
voald  be  impossible,  and  I  resigned  myself  to  the  painful  prospect  of  so 
long  a  stay  in  a  place  at  that  time  almost  a  desert.  One  evening  I  was 
mnking  these  sad  reflections  while  pacing  the  deck  of  the  vessel,  when 
a  shot  from  a  gun  on  the  coast  came  and  struck  tbo  side  planks  close  to 
Thich  I  was  passing.  This  suggested  to  me  the  thought  of  going  to 
Algiers  by  land. 

1  went  next  day,  accompanied  byM.  Berthdmie  and  Cajitain  Spiro 
Calligero,  to  the  Caid  of  the  town :  "  I  wish,"  said  I  to  him,  "  to  go  to 
Algiers  by  land."  Tbo  man,  quite  frightened,  exclaimed,  "I  cannot 
allow  you  to  do  so ;  you  would  certainly  be  killed  ou  the  road ;  jour 
consul  would  make  a  complaint  to  the  Dcy,  and  I  should  have  my  head 
cat  off." 

"Fear  not  on  that  grotmd.    I  will  give  you  an  acquittance." 
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It  vaa  immediately  drawn  up  Id  these  terms : 

"  We,  the  undersigued,  certify  that  the  Cald  of  Bougie  wished  to  dis- 
SQiide  us  from  going  to  Algiers  by  laad  ;  that  he  has  assured  us  that 
we  shall  bo  massacred  on  the  road;  that  notwithstanding  his  represeat- 
atious,  reiterated  twenty  times,  we  h^ve  persisted  in  our  project.  *  We 
beg  the  Algeriiio  authorities,  particularly  our  consul,  not  to  make  hj.u 
responsible  for  this  event  if  it  should  occur.  We  once  more  repeat  that 
the  vovage  has  been  undertaken  against  Lis  will. 

"AUAGO  AMD  BEBTHfiMIE." 

Having  given  this  declaration  bi  the  Ca'id,  we  considered  ourselves 
quit  of  this  functionary ;  but  he  came  up  to  mc,  undid,  without  saying 
a  word,  the  knot  of  my  cravat,  took  it  off,  and  put  it  into  his  pocket. 
All  this  was  done  so  quickly  that  I  had  not  time,  I  will  add  that  I  bad 
not  even  the  wish,  to  reclaim  it. 

At  the  conclusion  of  this  audience,  which  bad  terminated  iu  so  singn- 
Inr  a  manner,  we  made  a  bargain  with  a  Klahomedau  priost,  who  prom- 
ised t«  conduct  us  to  Algiers  for  the  sum  of  twenty  "piiistres  fortes" 
and  a  red  loantlo.  The  day  was  occupied  in  disguising  ourselves,  well 
or  ill,  aud  we  set  out  the  next  morning,  accompanied  by  several  Moorish 
sailors  belonging  to  the  crew  of  the  ship,  after  having  shown  the  Ma< 
homedan  priest  that  we  had  nothing  with  us  worth  a  sou,  so  that  if  we 
were  killed  on  the  road  he  would  inevitably  lose  all  reward. 

I  went,  at  the  last  moment,  to  make  my  bow  to  the  ouly  lion  that 
was  still  alive,  aud  with  whom  I  bad  lived  in  very  good  harmony;  I 
wished  also  to  say  good-bye  to  the  monkeys,  who  during  nearly  live 
mouths  had  been  equally  my  companions  in  misfortune.*  These  mon- 
keys during  our  frightful  misery  had  I'eudered  us  a  service  which  I 
eciirculy  dare  mention,  and  which  wilt  scarcely  l)e  guessed  by  the 
inhabitants  of  our  cities,  who  look  upon  these  auimals  as  objects  of 
diversion :  they  freed  us  from  the  vermin  which  infested  us,  aud  showed 
particularly  a  remarkable  cleverness  in  seeking  out  the  hideous  iusecta 
which  lodged  themselves  in  our  hair. 

Poor  animals !  they  seem  to  me  very  anfortunate  in  being  shut  up  in 
the  narrow  iuclosnre  of  the  vessel,  when,  on  the  neighboriug  coast,  other 
monkeys,  as  if  to  bully  them,  came  on  to  the  branches  of  the  trees, 
giving  innumt-rable  pioofs  of  their  agility. 

At  the  commencement  of  the  day,  we  saw  on  the  road  two  Kabyls, 
similar  to  the  soldiers  of  Jugurtha,  whoso  harsh  appearance  powerfully 
allayed  our  fancy  for  wandering.  In  tho  evening  we  witnessed  a  feiuful 
tumult,  which  apjKtared  to  be  directed  against  us.     We  learnt  afterward 

'  On  my  return  to  Paris  I  hoBteaed  to  the  Junliu  dea  Plauten  tu  pay  a  visit  to  tLo 
lion,  but  bu  received  mo  witli  aver;  anamiuble  gDaBbiat;af  tho  teeth.  Think,  tiien,  of 
tUo  Diarvuluua  history  of  tho  Flurcutiue  lion,  tho  euliject  of  bo  many  engraviugs, 
nliicb  is  offered  un  the  atoll  of  every  print-Bollec  to  tho  oyet  of  the  moved  and  uhui- 
ished  paasen  by. 
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tliat  the  Mahomedan  priest  bad  been  the  object  of  it ;  tbat  it  originated 
witli  some  Kabyls  wliom  be  bad  disarmed  oq  one  of  their  jonnieys  to 
Bougie.  This  incident,  Trhich  appeared  likely  to  be  repeat«d,  inspired 
ns  for  a  moment  with  the  thongbt  of  returning ;  bat  the  sailors  were 
resolute,  and  we  continued  our  bazardoua  enterprise. 

In  proportion  as  we  advanced,  our  troops  became  increaBed  by  a  cer- 
tain number  of  Kabyls,  who  wished  to  go  to  Algiers  to  work  tbere  in  the 
quality  of  seameu,  and  who  dared  not  uudertalie  alone  this  dangerous 
journey. 

Tbe  third  day  ^e  encamped  in  the  open  air,  at  tbe  entrance  of  a  forest. 
Tbc  Arabs  ligbt€d  a  very  large  fire  iu  the  form  of  a  circle,  and  placed 
themselves  in  the  middle.  Toward  eleven  o'clock  I  was  awakened  by 
the  noise  v'hich  the  mules  made,  all  trying  to  break  tbeir  fastenings.  I 
asked  wliat  was  the  cause  of  tliis  disturbance.  Tbey  answered  me  that 
a"seii(la'' had  come  roaming  in  tbe  ueighborbood.  1  was  not  aware 
then  that  a  "gciwd"  was  a  lion,  and  I  went  to  sleep  again.  The  next 
day,  iu  traversing  the  forest,  tbe  arrangemeDt  of  the  caravan  was 
changed.  It  was  gronped  in  the  smallest  space  possible;  one  Kabyl 
VAS  at  the  head,  his  guu  ready  for  service;  another  was  in  the  rear,  in 
the  same  position.  I  inquired  of  the  owner  of  tbe  mule  tbe  cause  of 
these  unusual  precautions.  He  answered  me  tbat  they  were  dreading 
an  attack  from  a  "  gebdd,'^  and  tbat  if  this  should  occur,  one  of  us  would 
be  carried  oQ'  without  having  time  to  put  himself  on  the  defensive.  "  I 
vould  rather  be  a  spectator,"  I  said  to  him, "  than  an  actor  in  the  scene 
you  describe ;  conaequoutly,  I  will  give  you  two  piastres  more  if  yon 
will  keep  your  mule  always  iu  the  center  of  the  moving  group."  My 
proposal  was  accepted.  It  was  then  for  the  first  time  that  I  saw  thai 
my  Arab  carried  a  yatagan  under  bis  tnnic,  which  he  used  for  pricking 
on  the  mule  the  whole  time  tbat  we  were  in  the  thicket.  Superfluous 
cautions!    The  ''sebdd^  did  not  show  himself. 

Each  village  being  a  little  republic,  whose  territory  we  could  not 
cross  without  obtaining  permission  and  a  pa.ssport from  the  Uabomedan 
■priest  president,  the  priest  who  conducted  our  caravan  used  to  leave  ns 
iu  the  fields,  and  went  sometimes  a  good  way  off  to  a  village  to  solicit 
the  i>ermission,  without  which  it  would  have  been  dangerous  to  continue 
our  route.  He  remained  entire  hours  without  returning  to  us,  and  we 
then  had  occasion  to  reflect  sadly  ou  the  imprudence  of  onr  enterprise. 
"We  generally  slept  among  habitations.  Once  we  found  the  streets 
of  a  village  barricaded,  because  they  wore  fearing  an  attack  from  a 
neighboring  village.  The  foremost  man  of  our  caravan  removed  the 
obstacles ;  but  a  woman  came  out  of  her  house  like  a  fury,  and  belabored 
.  us  with  blows  from  a  pole.  We  remarked  that  she  was  fair,  of  brilliant 
whiteness,  and  very  pretty.  • 

Another  time  we  lay  down  in  a  lurking-place  dignified  by  the  beauti- 
tiful  name  of  Caravanseray.  In  the  morning,  when  the  sun  rose,  cries  of 
*^ItoumiI  JZoumi/"  warned  OS  tbat  we  had  been  discovered.    Thesailor, 
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Mehemet,  he  who  figured  in  the  sc«De  of  the  oath  at  Falamos,  eut-ered 
in  a  melancholy  mood  tlie  inclosure  ^herc  wo  were  together,  and  made 
aa  understand  that  the  cries  of  "  Ronmi !"  vociferated  under  these  cir- 
cnmstances,  wereeqaivalent  to  a  sentence  of  death.  "Wait,"  said  he; 
"  a  means  of  saviog  yon  has  occurred  to  me."  Mehemet  entered  some 
moments  afterward,  told  us  that  his  means  bad  succeeded,  and  invited 
me  to  join  the  Kabyls,  who  were  going  to  say  prayers. 

1  accordingly  went  out  and  prostrated  myself  toward  the  east.  I  imi- 
tated minntely  the  gestures  which  I  saw  made  around  me,  prouounciug 
the  sacred  words,  id c/oA  ti  AIIaA /  oua  Mahammed ra^ul  Allah !  It  was 
the  scene  of  Mamamouchi  of  the  "Bourgeois  Gentilhomme,"  which  I 
bad  BO  often  seen  acted  by  Dngazon,  with  tbis  one  difference,  that  this 
time  it  did  not  make  me  laagh.  I  was,  however,  ignorant  of  the  conso- 
queuces  it  might  have  brought  upon  me  on  my  arrival  at  Algiers.  After 
having  made  the  profession  of  fiiith  before  Mahomedans,  There  is  but  one 
God,  and  Mahomet  is  his  prophet,  if  I  had  been  informed  against  to  the 
mufti,  I  must  inevitably  have  become  Slussalman,  and  they  would  not 
have  allowed  me  to  go  out  of  the  regency. 

I  must  not  forget'to  relate  by  what  means  Mebemet  bad  saved  ns 
from  inevitable  death.  "  You  have  guessed  rigbtly,"  said  he  to  the 
Kabyls,  "there  are  two  Christians  in  the  caravansary,  but  they  are 
Mahomedans  at  heart,  and  are  going  to  Algiers  to  l>e  adopted  by  tbe 
mufti  into  our  holy  religion.  Tou  will  not  doubt  this  when  1  tell  yon 
that  I  was  myself  a  slave  to  some  Christians,  and  that  they  redeemed 
me  with  their  money."  "  In  cba  Allah !"  they  exclaimed  with  one  voice. 
And  it  was  then  that  the  scene  took  place  which  I  have  just  described. 

We  arrived  in  sight  of  Algiers  the  25th  December,  1S08.  We  took 
leave  of  the  Arab  owners  of  onr  mules,  who  walked  on  foot  by  the  side 
of  us,  and  we  spurred  them  on  in  order  to  reach  the  town  before  tbe 
closing  of  the  gates.  On  our  arrival  we  learnt  that  the  Dey,  to  whom 
we  owed  our  first  deliverance,  had  been  beheaded.  The  guard  of  the 
palace  before  which  we  passed  stopped  us  and  qnestioned  us  as  to 
whence  we  came.  We  replied  that  we  came  from  Bougie  by  land.  "  It 
is  not  jiossible,"  exclaimed  all  the  Janissaries  at  once,  "the  Dey  him- 
self would  not  venture  to  undertake  such  a  journey."  "  We  acknowl- 
edge that  we  have  committed  a  great  imprudence,  that  we  would  hot 
andertake  to  recommence  the  jonrney  for  millions;  but  the  fact  that  wo 
have  just  declared  is  tbe  strict  truth." 

Arrived  at  tbe  consular  bouse  we  were,  as  on  the  first  occasion,  very 
cordially  welcomed.  We  received  a  visit  from  a  drngoinnn  sent  by  the 
Dcy,  who  asked  whether  we  persisted  in  maintaining  that  Bougie  had 
been  our  point  of  departure,  and  not  Cape  Matifou,  or  some  neighboring 
part.  Wo  again  affirmed  the  truth  of  our  recital ;  it  was  confirmed  tbe 
next  day  on  the  arrival  of  the  proprietors  of  our  mules. 

At  Palamos,  daring  the  various  interviews  which  I  bad  with  the  dow- 
ager Duchess  of  Orieans,  one  circumstance  had  particularly  aSCected  mo. 
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The  princess  Bpoke  to  me  unceasingly  of  t&e  wisb  she  had  to  go  and  re- 
join one  of  her  sons,  whom  she  believed  to  be  alive,  bnt  of  whose  death 
I  had  been  iuformcd  by  a  person  belonging  to  her  household.  Hence  I 
was  ansious  to  do  all  that  lay  in  my  power  to  mitigate  a  sorrow  which 
she  must  experience  before  long. 

At  the  moment  when  I  quitted  Spain  for  Marseilles,  the  duchess  cod- 
fide<l  to  me  two  letters  which  I  was  to  forward  in  safety  to  their  ad- 
dresses. One  was  destined  for  the  Empress-mother  of  Bussia,  the  other 
(or  the  Empress  of  Austria. 

Scarcely  had  I  arrived  at  Algiers  when  I  mentioned  these  two  letters 
to  M.  Dubois  Thainrille,  and  begged  him  to  send  them  to  France  by  the 
first  opiX)rtanity.  "  I  shall  do  nothing  of  the  sort,"  he  at  once  answered. 
*'  Do  you  know  that  you  have  behaved  in  this  afi^ir  like  a  young  inex- 
penenced  man,  or  to  speak  out,  like  a  blonderer  1  1  am  sorpriaed  that 
you  did  not  comprehend  that  the  Emperor,  with  his  pettish  spirit,  might 
take  this  macb  amiss,  and  coDsider  yon,  according  to  the  contents  of 
the  two  letters,  as  the  promoter  of  an  intrigue  in  favor  of  the  exiled 
lamily  of  the  Bourbons."  Thus  the  patoroal  advice  of  the  French  con- 
sul tangl::  me  that  in  all  that  regards  politics,  however  nearly  or  re- 
motely, one  cannot  give  himself  up,  without  danger,  to  the  dictates  of 
the  heart  and  the  reason. 

I  inclosed  my  two  letters  in  an  envelope  bearing  tbe  address  of  a 
tmstworthy  person,  and  gave  them  into  tbe  bands  of  a  corsair,  who, 
after  touching  at  Algiers,  would  proceed  to  France.  1  have  never  known 
wltctbcr  tlicy  reached  their  destination. 

The  reigning  Dcy,  successor  to  the  beheaded  Dey,  had  formerly  filled 
the  humble  office  of  "Spiletir"*  of  dead  bodies  in  the  mosques.  He  gov- 
emcd  the  regency  with  much  gentleness,  occupying  himself  with  little 
but  bis  harem.  This  disgusted  thase  who  bad  raised  him  to  this  emi- 
nent post,  and  tUey  resolved  upon  getting  rid  of  him.  We  became 
awure  of  the  danger  which  menaced  him,  by  seeing  the  conrta  and  ves- 
tibules of  the  consular  house  ftdl,  according  to  the  custom  under  such 
circumstances,  of  Jews,  carrying  with  them  whatever  they  had  of  most 
value.  It  was  a  rule  at  Algiers  that  all  that  happened  in  the  interval 
comprised  between  the  death  of  a  Dey  and  the  installation  of  his  sao- 
cossor  could  not  be  followed  up  by  justice,  and  must  remain  unpauished. 
One  can  imagine,  then,  why  the  children  of  Moses  should  seek  safety  in 
tbe  consular  bouses,  the  European  inhabitants  of  which  had  the  courage 
to  arm  themselves  for  self-defense  as  soon  aa  the  danger  was  apparent, 
and  who,  moreover,  had  a  janissary  to  guard  them. 

While  the  unfortunate  Dey  "dpileur"  was  being  conducted  toward 
tbe  phicc  where  be  was  to  be  strangled,  he  heard  the  cannon  which  au- 
nouiicfd  his  death  nnd  the  installation  of  his  successor.  "  They  are  in 
great  haste,"  said  he,  "  what  will  you  gain  by  carrjing  matters  to  ei- 
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tremitiest  Send  me  to  the  Levant;  I  promise  yon  never  to  retam.  What 
have  you  to  reproach  me  witht"  "With  nothing," answered  bis  escort, 
"  but  yoar  iu significance.  However,  a  man  cannot  live  as  a  mere  private 
man,  after  having  been  Dey  of  Algiers."  And  the  nafortnnate  man 
perished  by  the  rope. 

The  communication  by  sea  between  Bougie  and  Algiers  waa  not  so 
difficalt,  even  with  the  "  aandalas,"  as  the  Gai<l  of  the  former  town  wished 
to  assure  me.  Captain  Spiro  had  the  cases  landed  which  belonged  to 
me.  The  CaSd  songht  to  discover  what  they  coataiued ;  and  having 
perceived  through  a  chink  something  yellowish,  he  hastened  to  send  the 
news  to  the  Dey,  that  the  Frenchmen  who  had  come  to  Algiers  by  land 
bad  among  their  baggage  cases  filled  with  zechins,  destined  to  revola- 
tionize  the  Eabylie.  Tbey  immediately  had  these  cases  forwarded  to 
Algiers,  and  at  their  opening  before  the  minister  of  naval  affairs,  all  the 
phantasmagoria  of  zecMns,  of  treasure,  of  revolution,  disappeared  at 
the  sight  of  the  stands  and  the  limbs  of  several  repeating  circles  in 
copper. 

We  are  now  going  to  sojourn  several  months  in  Algiers.  I  will  take 
advantage  of  this  to  put  together  some  details  of  maunor^-.  which  may 
be  interesting  as  the  picture  of  a  state  of  tbiugs  anterior  to  that  of  the 
occupation  of  the  regency  by  the  French.  This  occupation,  it  must  be 
remarked,  has  already  fundamentally  altered  the  manners  and  the 
habits  of  the  Algerine  population. 

I  am  about  to  report  a  carious  fact,  and  one  which  shows  that  politics, 
which  insinuate  themselves  and  bring  discord  into  the  bosom  of  the 
most  unit«d  families,  had  succeeded,  strange  to  say,  iu  penetrating  aa 
far  as  the  galley-slaves'  prison  at  Algiers.  The  slaves  belonged  to  three 
nations ;  there  were  in  1809  iu  this  prison,  Portuguese,  Keapolitans,  and 
Sicilians;  among  these  two  latter  classes  were  counted  partisans  of 
Murat  and  those  of  Ferdinand  of  Naples.  One  day,  at  the  beginning  of 
tiie  year,  a  dragoman  came  in  the  name  of  the  Dey  to  beg  M.  Dubois 
TluuDville  to  go  without  delay  to  the  prison,  where  the  friends  of  the 
French  and  their  adversaries  had  involved  themselves  in  a  furious 
combat;  and  already  several  had  fallen.  The  weapon  with  which  they 
Btmck  each  other  was  the  heavy  long  chain  attached  to  their  logs. 

Each  consul,  as  I  said  above,  bad  a  janissary  placed  with  him  as  his 
guard ;  the  one  belonging  to  the  French  consul  was  a  Oandiote ;  he  bad 
been  surnamed  The  Terror.  Whenever  some  news  unfiivorable  to  France 
was  announced  in  the  caHs,  be  came  to  the  consulate  to  inform  himself 
as  to  the  reality  of  the  fact;  and  when  we  told  him  that  the  other  janis* 
Baries  had  propagated  false  news,  he  rcturnctl  to  them,  and  there,  yata- 
gan  in  band,  he  declared  himself  ready  to  enter  the  lists  in  combat 
against  those  who  should  still  maintain  the  tnith  of  the  news.  As  tlieso 
continnal  threats  might  endanger  him  (for  they  had  no  support  beyond 
his  mere  animal  courage)  we  had  wished  to  render  him  expert  in  the 
handling  of  arms  by  giving  him  some  lessons  in  fencing ;  but  he  could 
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not  endure  the  idea  that  Christians  eboald  tout  h  him  at  every  turn  with 
foils ;  he  therefore  proposed  to  substitate  for  the  simulated  duel  a  real 
combat  with  tbeyatagaD. 

Odo  may  gain  ao  exact  idea  of  thia  savage  natnre  when  1  mention 
that,  haviog  one  day  heard  a  pistol-shot,  the  sound  of  which  proceeded 
fi<om  his  room,  jmople  ran  and  found  him  bathed  in  his  blood ;  he  had 
JDst  shot  off  a  ball  into  his  arm  to  cure  himself  of  a  rheumatic  pain. 

Seeing  with  what  facility  the  Deya  disappeared,  I  said  one  day  to  our 
janissary,  "  With  this  prospect  before  your  eyes,  would  you  consent  to 
become  Deyf "  "Yes,  doubtless,"  answered  be.  "  You  seem  to  count 
as  nothing  the  pleasure  of  doing  all  that  one  likes,  if  only  even  for  a 
Biiigle  day  I" 

When  we  wished  to  take  a  tarn  in  the  ton-n  of  Algiers,  we  generally 
took  care  to  be  escorted  by  the  janissary  attached  to  tlie  cod- 
snlar  bouse;  it  was  the  only  means  of  escaping  insults,  afirouts,  and 
even  acts  of  violence.  I  have  just  said  it  was  the  only  means.  I  made 
a  mistake;  there  was  one  other;  that  was,  to  go  in  the  company  of  a 
French  "lazarist"  of  seventy  years  of  age,  and  whose  name,  if  my 
memory  serves  me,  was  Father  Joshua;  be  had  lived  in  this  country 
for  a  half  a  century.  This  man,  of  exemplar}'  virtue,  had  devoted  him- 
self with  admirable  self-denial  to  the  service  of  the  slaveaof  the  regency, 
and  had  divested  himself  of  all  considerations  of  natioaality;  the  Portu- 
gnese,  Neapolitans,  Sicilians,  all  were  equally  his  brethren. 

In  the  times  of  plague  he  was  seen  day  and  night  carrying  eager  help 
to  the  Mussulmans;  thns  his  vu'tue  bad  conquered  even  religions 
hatreds ;  and  wherever  be  passed  he  and  the  persons  who  might  accom- 
pany him  received  from  multitudes  of  the  people,  from  the  janissaries, 
and  even  from  the  officials  of  the  mosques,  the  most  respectful  saluta- 
tions. 

During  oar  toug  hours  of  sailing  on  board  the  Algerine  vessel,  and 
oor  compulsory  stay  in  the  prisons  at  Bosas,  aud  on  tfae  hulk  at  Palamos, 
I  gathere«l  some  ideasas  to  the  interior  life  of  the  Moors  or  the  Gonlongous, 
which,  even  uow  when  Algiers  has  fallen  under  the  dominion  of  France, 
would,  perhaps,  be  yet  worth  preserving.  I  shall,  however,  confine 
myself  to  recounting,  nearly  word  for  word,  a  couversation  which  1  had 
with  Bais  Braham,  whose  father  was  a  "  Turcfin^  that  is  to  say,  a  Turk 
bom  in  the  Levant. 

"  How  is  it  that  you  consent,"  said  I  to  him,  "  to  marry  a  young  girl 
whom  you  have  never  seen,  nod  find  in  ber,  perhaps,  an  excessively 
ngly  woman,  iustead  of  the  beauty  whom  you  hadfa.ucied  to  yourself  f 

"We  never  marry  without  having  obtained  information  from  the 
women  who  serve  in  the  capacity  of  servants  at  the  public  baths.  The 
Jewesses  are,  moreover,  in  these  cases  very  useful  go-betweens." 

'•How  many  legitimate  wives  have  you  T" 

"  I  have  four — that  is  to  say,  the  uumbcr  authorized  by  the  Koran." 

"Do  they  live  together  on  a  good  understanding  1" 
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<<Ali,  sir,  my  house  is  a  hell.  I  never  eater  it  withoat  fiudiDg  them 
at  Ibe  step  of  the  door,  or  at  the  bottom  of  the  stairs ;  then  each  wants 
to  be  the  first  to  make  me  listen  to  the  complaints  which  she  has  to 
bring  against  her  companions.  I  am  abont  to  utter  bla»pbemy,  hot  I 
think  that  our  holy  religion  ought  to  prohibit  a  plurality  of  wives  to 
those  wbo  are  not  rich  euough  to  give  to  each  a  separate  habitation." 

"  But  siuce  the  Koran  allows  you  to  repudiate  even  legitimate  wives, 
why  do  you  not  send  back  three  of  them  to  their  parents  t " 

"  Why  t  Because  that  would  rain  me.  On  the  day  of  the  marriage 
the  father  of  the  young  woman  to  be  married  stipulates  for  a  dowry,  and 
the  half  of  it  is  paid.  The  other  half  may  be  exacted  the  day  that  the 
woman  is  repudiated.  It  wonid  then  be  three  half-dowries  that  I  should 
have  to  pay  if  I  eent  back  three  of  my  wives.  I  ongbt,  however,  to 
rectify  one  inaccuracy  in  what  I  said  just  now,  that  my  four  wives  had 
never  agreed  together.  Once  they  were  agreed  among  themselves  io 
the  feeling  of  a  common  hatred.  In  going  through  the  market  I  had 
bought  a  yonng  negress.  In  the  evening,  when  I  retired  to  rest,  I  per- 
ceived that  my  wives  had  prepared  no  bed  for  her,  and  that  the  onfor- 
tunato  girl  was  extended  on  tiie  ground.  I  rolled  up  my  trowsers  and 
laid  them  nnder  her  head  as  a  kind  of  pillow.  In  the  morning  the 
distracting  cries  of  the  poor  slave  made  me  run  to  her,  and  I  found  her 
nearly  sinking  under  the  blows  of  my  foar  wives;  for  once  they  under- 
stood each  other  marvelonaly  well." 

In  February,  1809,  the  new  Dey,  the  successor  of  the  "  ^ilear,"  a 
short  time  after  having  entered  on  his  functions,  claimed  from  two  to  three 
hundred  thousand  francs — I  do  not  remember  exactly  the  sum — which  he 
pretended  was  due  to  him  from  the  French  government.  M.  Dubois 
Thaiiiville  answered  that  he  had  received  the  Emperor's  orders  not  to 
pay  one  centime. 

The  Dey  was  furions,  and  decided  upon  declaring  war  against  ns.  A 
declanition  of  war  at  Algiers  used  to  be  immediately  followed  by  putting 
all  the  persons  of  other  nations  iute  prison.  This  time  matters  were  not 
puslietl  to  this  extreme  limit.  Our  names  might  be  figuring  on  the  list 
of  the  slaves  of  the  regeucy;  but,  in  fact,  so  far  as  1  was  concerned,  I 
reiuiiinc<l  free  in  the  consular  house.  By  means  of  a  pecuniary  guaran- 
tee, contracted  with  the  Swedish  consul,  M.  Norderling,  I  was  even 
permitted  to  live  at  his  country-house,  situated  near  the  Emperor's 
fort. 

The  most  insignificant  event  was  sufficient  to  modify  the  ideas  of 
these  bnrburiaus.  1  bad  come  into  the  town  one  day,  and  was  seated 
at  table  at  M.  Dubois  Thaiuville's,  when  the  English  consul,  Mr.  Blank- 
ley,  arrived  in  great  haste,  annonnciug  to  our  consul  the  entrance  into 
the  port  of  a  French  prize.  "  I  never  will  uselessly  add,"  said  he,  gen- 
erously, "to  the  severities  of  war;  I  came  to  announce  toybu,mycol- 
leagno,  that  I  will  give  up  your  prisoners  on  a  receipt  which  will  insure 
me  the  deliverance  of  an  equal  number  of  Englishmen  detained  ia 
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France."  '.'I  thaok  yoo," answered  M.  Dubois  Thainville ;  "bot  I  do 
not  the  less  deplore  this  event  tliat  it  will  retard,  indefinitely  perhaps, 
the  settlement  of  the  account  in  which  I  am  engaged  with  the  Dey." 

During  this  conversation,  artned  with  a  telescope,  I  was  looking 
through  the  window  of  the  dining-room,  trying  to  persnade  myself  at 
least  that  the  captured  vessel  was  not  one  of  much  importance.  But 
one  must  yield  to  evidence.  It  was  pierced  for  a  great  number  of  guos. 
All  at  OQce,  the  wind  hanng  displayed  the  flags,  I  perceived  with  sur- 
prise the  French  flag  over  the  English  flag.  I  communicated  what  I 
observed  to  Mr,  Blankley.  He  answered  immediately,  "  Yon  do  not 
sorely  pretend  to  observe  better  with  your  bad  telescope  than  I  did  with 
my  DoUand  f 

"And  yon  cannot  {H^tend,"  said  I  to  him  in  my  tarn,  "  to  see  better 
than  an  astronomer  by  profession  1  I  am  sure  of  my  fact.  I  beg  M. 
Tbaioville's  permiauoD,  and  will  go  this  inatant  to  visit  this  mysterioaa 
prize." 

In  abort,  I  went  there ;  and  this  la  w^hat  I  leamt : 

General  Doheeme,  Oovemor  of  Barcelona,  wishing  to  rid  himself  of 
the  most  ill-disciplined  portion  of  bia  garrison,  formed  the  principal  part 
into  the  crew  of  a  vessel,  the  command  of  which  he  gave  to  a  lieutenant 
of  Babastro,  a  celebrated  corsair  of  the  Mediterranean. 

There  were  among  these  improvised  seamen  a  buasar,  a  dragoon,  two 
veterans,  a  miner  with  his  long  beard,  &c.  The  vessel,  leaving  Bar. 
celona  by  night,  eaci^ied  the  English  cruiser,  and  got  to  the  entrance 
of  Port  Mabon.  An  English  "  lottre  de  marque  "was  coming  out  of  the 
port.  The  crew  of  the  French  vessel  boarded  her;  and  a  farious  corn- 
baton  the  deck  ensned,  in  which  the  French  got  the  apper-hand.  It 
was  this  "lettre  de  marque"  which  had  now  arrived  at  Algiera 

Invested  with  full  power  by  Itl.  Dubois  Tbaiuvillc,  I  announced  to  the 
prisoners  that  they  were  about  to  be  immediately  given  up  to  their 
consul.  I  respected  even  the  trick  of  the  captain,  who,  wounded  by 
several  saber  cuts,  had  contrived  to  cover  up  bis  head  with  his  principal 
flag.  I  reassured  his  wife;  but  my  chief  care  was  especially  devoted  to 
a  passenger  whom  1  saw,  with  one  arm  amputated. 

"  Where  is  the  surgeon,"!  said  to  him,  "  wbo  operated  on  youl" 

"  It  was  not  our  surgeon,"  he  answered.  "  He  basely  fled  with  a  part 
of  the  crew,  and  saved  himself  ou  land." 

"  Who,  then,  cut  off  your  arm  t  " 

"  It  was  the  hussar  whom  you  see  here." 

"Unhappy  man!  I  exclaimed,  "what  could  lead  you,  when  it  was  not 
your  profes-iion,  to  perform  this  operiition  T" 

"  The  ])i'es8iug  rcfjuest  of  the  wounded  man.  Ilia  arm  had  already 
swollen  to  an  enormous  size.  Uo  wanted  some  one  to  cut  it  off  for  liim 
with  a  blow  of  a  hatchet.  I  told  him  that  in  Egypt,  when  I  was  in  hos- 
pital, I  had  seen  several  amputations  made;  that  I  would  imitate  what 
1  had  seeu,  and  might  perhaps  Rucceet)     That  at  au.v  rate  it  would  be 
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better  than  the  blow  of  a  batcbet.  All  was  agreed ;  I  urmed  myself  with 
the  carpenter's  saw,  and  the  operation  was  done.** 

I  went  off  immediately  to  the  American  consal  to  claim  the  assistance 
of  the  only  surgeon  worthy  of  confidence  who  was  theo  in  Algiers.  Mr. 
Triplet — I  think  I  recollect  that  that  was  the  name  of  the  man  of  the 
distinguished  art  whose  aid  f  invoked— came  at  once  on  board  the  ves- 
sel, examined  the  dressing  of  the  wound,  and  declared,  to  my  very  lively 
BatisfactioD,  that  all  was  going  on  well,  and  that  the  Euglisbmaa  would 
survive  his  horrible  injury. 

The  same  day  we  had  the  wounded  men  carried  on  litt«ra  to  Mr. 
Blankley's  house ;  this  operation,  executed  with  somewhat  of  ceremony, 
modified,  though  slightly,  the  feelings  of  the  Dey  in  our  favor,  and  his 
sentiments  became  yet  more  favorable  toward  as  in  consequence  of 
another  maritime  occurrence,  although  a  very  insignificaot  one. 

One  day  a  corvette  was  seen  in  the  horizon  armed  with  a  very  great 
number  of  gaos,  and  shaping  her  way  toward  the  port  of  Algiers ;  there 
appeared  immediately  after  au  English  brig  of  war  in  fall  sail ;  a  combat 
was,  therefore,  expected,  and  all  the  terraces  of  the  town  werecovered  with 
spectators.  The  brig  appeared  to  be  the  best  sailer,  and  seemed  to  us 
likely  to  reach  the  corvette,  but  the  latter  tacked  about,  and  seemed 
desirous  to  engage  in  battle;  the  English  vessel  &ed  before  her;  the 
corvette  tacked  abont  the  second  time,  and  again  directed  her  course 
toward  Algiers,  where,  one  would  have  supposed,  she  had  some  special 
mission  to  execute.  The  brig  in  her  turn  now  changed  her  coarse,  hut 
held  herself  constantly  beyond  the  reach  of  shot  from  the  corvette;  at 
last  the  two  vessels  arrived  in  succession  in  the  port,  and  cast  anchor,  to 
the  Uvely  disappointment  of  the  Algeriue  population,  who  bad  hoped  to 
be  present  without  danger  at  a  maritime  combat  between  the  "  Christian 
dogs,"  belonging  to  two  nations  equally  detested  in  a  religious  point  of 
view ;  bat  shouts  of  laughter  could  not  be  repressed  when  it  was  seen 
that  the  corvette  was  a  merchant  vessel,  and  that  she  was  only  armed 
with  wooden  imitations  of  cannon.  It  was  said  in  tbe  town  that  the 
English  sailors  were  furious,  and  had  been  on  the  point  of  mutiny  against 
their  too  prudent  captain. 

I  have  very  Uttle  to  tell  In  favor  of  the  Algerinea ;  hence  I  mast  do  an 
act  of  jnstice  by  mentioning  that  the  corvette  departed  the  nest  day  for 
the  Antilles,  her  destination,  and  that  the  brig  was  not  permitted  to  set 
Bail  until  the  next  day  hut  one. 

Bakri  often  came  to  tbe  French  consulate  to  talk  of  our  affairs  with 
M.DuboisThaiuville.  "Whatcan  you want1"saidtUelattcr}  "youare 
an  Algertuo ;  you  wilt  be  tbe  first  victiui  of  the  Dcy's  obstinacy.  1  have 
already  written  to  Livorno  that  your  famUies  and  your  goods  are  to  be 
seized.  When  the  vessels  ladeu  with  cotton,  which  you  have  in  this 
port,  arrive  at  Miirseilles,  they  will  be  immediately  confiscated;  it  is  for 
you  to  judge  whether  it  would  not  better  suit  you  to  pay  the  sum  which 
tho  Dey  claims  than  to  expose  yourself  to  tenfold  and  certain  loss." 
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Bncb  reasoning  was  ananswerable ;  and  whatever  it  might  cost  him 
Bakri  decided  on  paying  the  Bnm  that  was  demanded  of  France. 

Permission  to  depart  was  immediately  gi-anted  to  as ;  I  embarked  the 
2lBt  of  Jnne,  1809,  on  board  a  vessel  in  which  M.  Dubois  Thaiaville  and 
his  family  were  passengers. 

The  evening  before  onr  departure  from  Algiers,  a  corsair  deposited  at 
the  consul's  the  Majorcan  mail,  which  he  had  taken  from  a  vessel  which 
he  had  captured.  It  was  a  complete  collection  of  the  letters  which  the 
iDbabitants  of  the  Bal^ares  had  been  writing  to  their  friends  on  the 
Continent. 

''Look  here,**  said  M.  Dabois  Thainrille  to  me,  "  here  is  something  to 
amuse  .vou  during  the  voyage,  you  who  generally  keep  your  room  from 
sea-Bickuesa ;  break  the  seals  and  reail  all  these  letters,  and  see  whether 
they  contain  any  accounts  by  which  we  might  profit  how  to  aid  the  un- 
happy soldiers  who  are  dying  of  misery  and  despair  in  the  little  island 
of  Cabrera." 

Scarcely  had  we  arrived  on  board  the  vessel,  when  I  set  myself  to 
the  work,  and  acted  without  scrapie  or  remorse  the  part  of  au  official 
of  the  black  chamber,  with  this  sole  difference,  that  the  letters  were 
unsealed  without  taking  any  precautions.  I  found  among  them  several 
dispatches  in  which  Admiral  CoUingwood  signified  to  the  Spanish  gov- 
ernment the  ease  with  which  the  prisoners  might  be  delivered.  Imme- 
diately on  our  arrival  at  Marseilles  these  letters  were  sent  to  the  minis- 
ter of  naval  afl'aira,  who,  1  believe,  did  not  pay  mnch  attention  to  them. 

I  knew  almost  every  one  at  Falma,  the  capital  of  M^joTca.  I  leave  it 
to  be  imagined  with  what  curiosity  I  read  the  missives  in  which  the 
beautiful  ladies  of  the  town  expressed  their  hatred  against  Io«  malditoi 
eavachioa,  (French,)  whose  presence  in  Spain  had  rendered  necessary 
the  departure  for  the  Continent  of  a  magnificent  regiment  of  hussars; 
how  many  persons  might  I  not  have  embroiled,  if  under  a  mask  I  had 
found  myself  with  them  at  the  opera  ball  I 

Many  of  the  letters  made  mention  of  4ae,  and  were  particularly  inter- 
esting to  me ;  I  was  sure  in  this  instance  there  was  nothing  to  constraia 
the  frankness  of  those  who  had  written  them.  It  is  an  advantage  which 
few  people  can  boast  having  enjoyed  to  the  same  degree. 

The  vessel  in  which  I  was,  although  laden  with  bales  of  cotton,  had 
florae  corsair  papers  of  the  regency,  and  was  the  reputed  escort  of  three 
richly  laden  merchant  vessels  which  were  going  to  France. 

"We  were  off  Marseilles  on  the  1st  of  July,  when  an  English  frigate 
came  to  stop  our  passage :  "  I  will  not  take  you,"  said  the  English  cap- 
tain, "  but  yon  will  go  towards  the  Hyires  Islands,  and  Admiral  CoUiug- 
wood  will  decide  on  your  fate." 

"I  have  received," answered  the Barbary  captain,  "an  express  com- 
mission to  couduct  these  vessels  to  Marseilles,  and  I  will  execute  it." 

"  You,  individually,  cau  do  what  may  seem  to  you  best,"  answered  the 
Englishman;  "as  to  the  merchant  vessels  onder  your  escort,  they  will 
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be,  I  repeat  to  you,  taken  to  Admiral  Collingwood."  And  he  immedi- 
ately gave  orders  to  those  vessels  to  set  sail  to  the  east. 

The  frigate  had  already  gone  a  little  distance  when  she  perceived 
that  we  were  steering  toward  Marseilles.  Having  then  learnt  from  the 
crews  of  the  merchant  vessels  that  w©  were  ourselves  laden  with  cotton, 
Bhe  tacked  abont  to  seize  us. 

She  was  very  near  reaching  ns,  when  we  were  enabled  to  enter  the 
port  of  the  little  island  of  Pom^ue.  In  the  night  she  put  her  boats  to 
sea  to  try  to  carry  as  off;  but  the  enterprise  was  too  periloos,  and  she 
did  not  dare  attempt  it. 

The  next  morning,  2d  of  July,  1800,  I  disembarked  at  the  lazaretto. 

At  the  present  da;  tbey  go  from  Algiere  to  Marseilles  in  four  days; 
it  had  taken  me  eleven  months  to  make  the  same  voyage.  It  ia  true 
that  here  and  there  I  had  made  involuntary  sojonros. 

My  letters  sent  from  the  lazaretto  at  Marseilles  were  considered  by 
my  relatives  and  friends  as  certificates  of  rosnirection,  tbey  having  for 
a  long  time  past  supposed  me  dead.  A  great  geometer  had  even  pro- 
posed to  the  Bureau  of  Longitude  no  longer  to  pay  my  allowanoe  to  my 
authorized  representative;  which  appears  the  mora  cruel  inasmuch  as 
this  representative  was  my  father. 

The  first  letter  which  I  received  from  Paris  was  fiill  of  sympathy  and 
congratulations  on  the  termination  of  my  laborious  and  perilous  adven* 
tares ;  it  was  from  a  man  already  in  possession  of  an  European  reputa- 
tion, but  whom  I  bad  never  seen :  M.  de  Humboldt,  after  what  he  had 
heard  of  my  misfortunes,  offered  me  his  friendship.  Such  was  the  first 
origin  of  a  connection  wbich  dates  £rom  nearly  forty-two  years  back, 
without  a  single  cloud  ever  having  troubled  it. 

M.  Dubois  Tbainville  had  numerous  acquaintances  in  Marseilles;  hia 
wife  was  a  native  of  that  town,  and  her  family  resided  there.  They 
received,  therefore,  botb  of  tbem,  numerous  visits  in  the  parlor  of  the 
lazaretto.  The  bell  which  summoned  them,  for  me  alone  was  dumb; 
and  I  remained  as  solitary  aid  forsaken,  at  the  gates  of  a  town 
peopled  with  a  hundred  thousand  of  my  countrymen,  as  if  1  had  been 
in  tbe  heart  of  Africa.  One  day,  however,  the  parlor  bell  rang  three 
times,  (the  number  of  times  corresponding  to  the  number  of  my  room ;) 
I  thought  it  must  be  a  mistake ;  I  did  not,  however,  allow  this  to  apiiear. 
1  traversed  proudly  under  the  escort  of  my  guard  of  bealtb  the  long 
space  which  separates  the  lazaretto,  properly  so  called,  from  tbe  parlor, 
and  there  I  found,  with  very  lively  satisfaction,  M.  Pons,  the  director 
of  the  observatory  at  Marseilles,  and  the  most  cclebmted  dieeoverrr  of 
comets  of  whom  the  annals  of  astronomy  have  ever  had  to  register  the 


At  any  time  a  visit  from  the  excellent  M.  Pons,  whom  I  hare  since 
seen  director  of  the  observatory  at  Florence,  would  have  been  very 
agreeable  to  me;  but  during  my  quarantine  I  felt  it  unappreciably 
valuable.    It  preved  to  me  that  I  had  returned  to  my  native  soil. 
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Two  or  three  days  before  onr  admission  to  freedom,  we  experieaced  a 
loss  whiob  was  deeply  felt  b;  each  of  as.  To  pass  away  the  heavy  time 
of  a  severe  qnaraotine,  the  little  AlgeriDe  colony  was  in  tbe  habit  of 
going  to  an  iuclosoro  near  tbe  lazaretto,  where  n  very  beautiful  gazelle, 
belonging  to  M.  Dubois  Tbainville,  was  confined ;  she  bonuded  aboat 
there  in  full  liberty  with  a  grace  which  cxcitetl  our  admiration.  One  of 
ns  endeavored  to  stop  this  elegant  animal  in  her  course ;  he  seized  her 
unluckily  by  the  leg,  and  broke  it.  We  all  ran,  but  only,  alas  I  to  wit- 
ness a  scene  which  excited  the  deepest  emotion  in  as. 

The  gazelle,  lying  on  her  side,  raised  ber  head  sadly ;  her  beantitul 
eyes  (the  eyes  of  a  gazelle!)  shed  torrents  of  tears;  no  cry  of  complaint 
escaped  her  mouth ;  she  produced  that  effect  npon  as  which  is  always 
felt  when  a  person  who  is  saddenly  struck  by  an  irreparable  misfortune, 
resigns  himself  to  it,  and  shows  bis  profoand  angnisb  only  by  silent 
tears. 

Having  ended  my  quarantine,  I  went  at  once  to  Perpignan,  to  the 
bosom  of  my  family,  where  my  mother,  the  most  excellent  and  pioas  of 
women,  caused  numerous  masses  to  be  said  to  celebrate  my  return,  as 
she  hiid  done  before  to  pray  for  tbe  repose  of  my  sool,  ;<4ten  she  thought 
that  I  hn^l  fallen  under  the  daggers  of  the  Spaniards.  But  1  soon  quit- 
ted my  native  town  to  retarn  to  Paris ;  and  I  deposited  at  the  Bureau 
of  Longitude  and  the  Academy  of  Sciences  ray  observations,  which  I  bad 
succeeded  in  preserving  amidst  tbe  perils  and  tribulations  of  my  long 
campaign. 

A  few  days  after  my  arrival,  on  the  18th  of  September,  1809, 1  was 
nominated  an  academician  in  the  place  of  Lalande.  There  were  fifty- 
two  voters;  I  obtained  forty  seven  voices,  M.  Poisson  four,  and  M.Kouet 
one.    I  was  then  twenty-tbreo  years  of  age. 

A  nomination  made  with  such  a  majority  woald  appear,  at  first  sight, 
as  if  it  would  give  rise  to  no  serioos  difficulties ;  but  it  proved  otherwise. 
The  intervention  of  M.  de  Laplace,  before  tbe  day  of  ballot,  was  active 
and  incessant  to  have  my  admission  postponed  until  the  time  when  a 
vacancy,  occurring  in  the  geometry  section,  might  enable  tbe  learned 
assembly  to  notuiuate  U.  Poisson  at  the  same  time  as  me.  The  author 
of  the  SIAMniqiui  Celeste  had  vowed  to  the  young  geometer  an  unbounded 
att^ichment,  completely  justified,  certainly,  by  the  beautiful  researches 
which  science  already  owed  to  bim.  M.  de  Laplace  could  not  snpport 
the  iilea  that  a  young  astronomer,  younger  by  five  years  than  M.  Poisson, 
a  pupil,  in  the  presence  of  bis  professor  at  the  Polytechnic  School,  should 
become  an  academician  before  him.  He  proposed  to  me,  therefore,  to 
write  to  the  Academy  that  I  would  not  stand  for  election  until  there  sbould 
be  a  second  place  to  give  to  Poisson.  I  answered  by  n  formal  refusal, 
and  giving  my  reasons  in  these  terms:  "I  care  little  to  be  nominated  at 
this  moment.  I  have  decided  upon  leaving  shortly  with  il.  de  Humboldt 
for  Thibet.  In  those  savage  regions  the  title  of  member  of  the  Institute 
will  not  smooth  the  difiioulties  which  we  shall  have  to  eDcoanter.    Bat 
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I  would  not  be  gailty  of  any  radeness  toward  the  Academy.  If  they 
were  to  receive  the  declaration  for  which  I  am  asked,  would  not  the 
savans  who  composed  this  illnstriouB  body  have  a  right  to  Bay  to  me! 
"How  are  yoa  certain  that  we  have  thought  of  yont  You  refuse  what 
has  not  yet  been  offered  to  jou.*" 

On  seeing  my  Arm  resolution  not  to  lend  myself  to  the  inconsiderate 
course  which  be  had  advised  me  to  follow,  M.  de  Laplace  went  to  work 
in  another  way :  he  maintained  that  I  had  uot  sufficient  distinction  for 
admission  into  the  Academy.  I  do  not  pretend  that,  at  the  age  of 
three-aud-twenty,  my  scientific  attainments  were  very  considerable,  if 
estimated  in  an  absolute  manner ;  but  when  I  jndged  by  comparison,  I 
regained  courage,  especially  on  considering  that  the  three  last  years  of 
my  lite  had  beeu  consecnited  to  the  measntemeut  of  an  arc  of  the  meri- 
dian in  a  foreign  country ;  that  they  were  passed  amid  the  storms  of  the 
war  with  Spain ;  often  enough  in  dungeons,  or,  what  was  yet  worse,  in 
the  mountainsof  Kabylia,  and  at  Algiers,  at  that  time  a  very  dangerous 
residence. 

Here  is,  therefore,  my  statement  of  accounts  for  that  epoch.  I  make 
it  over  to  the  impartial  appreciation  of  the  reader : 

On  leaving  tbe  Polytechnic  School,  I  had  made,  in  conjunction  with 
M.  Biot,  an  extensive  and  very  minute  research  on  the  determination  of 
the  coefficient  of  the  tables  of  ntmospberic  refraction. 

Wo  bad  also  measured  the  refraction  of  different  gases,  which,  np  to 
that  time,  had  not  been  attempted. 

A  determination,  more  exact  than  bad  been  previously  obtained,  of 
the  relation  of  the  weight  of  air  to  the  weight  of  mercury,  had  furnished 
a  direct  value  of  the  coefficient  of  the  barometrical  formula  which  served 
for  the  calculation  of  the  heights. 

I  had  contributed,  in  a  regular  and  very  assiduous  manner,  during 
nearly  two  years,  to  the  observations  which  were  made  day  and  night 
with  the  transit  telescope  and  with  tbe  mural  quadrant  at  the  Paris 
Observatory. 

I  had  undertaken,  in  conjanctiou  with  M.  Bonvard,  the  observations 
relating  to  the  verification  of  the  laws  of  the  moou's  libration.  All  the 
calculations  were  prepared ;  it  only  remained  for  me  to  put  tbe  numbers 
into  the  formulre,  when  1  was,  by  order  of  the  Bureau  of  Longitude, 
obliged  to  leave  Paris  for  Spain.  I  had  observed  various  comets,  and 
calculated  their  orbits.  I  had,  in  concert  with  M.  Bonvard,  calculated, 
according  to  Laplace's  formula,  the  table  of  refraction  which  has  been 
published  in  the  Recueil  de*  Tables  of  the  Bureau  of  Longitude,  and  in 
the  Connaissance  dea  Temps.  A  research  on  the  velocity  of  light,  made 
with  a  prism  placed  before  the  object  end  of  the  telescope  of  the  mural 
circle,  had  proved  that  the  same  tables  of  refraction  might  serve  for  the 
Bun  and  all  the  stars. 

Finally,!  had  just  terminated,  noder  very  difficult  circamstances,  the 
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grandest  triaogalation  which  bad  ever  been  achieved,  to  prolong  the 
meridian  line  from  France  as  far  aa  the  Island  of  Formentera. 

M.  do  Laplace,  withoat  denying  the  importance  and  utility  of  these 
labors  and  these  researches,  saw  in  them  nothing  more  than  indications 
of  promise ;  M.  Lagrange  then  said  to  him  explicitly : 

"  E  on  yon,  M.  de  Laplace,  when  yon  entered  the  Acadbmy,  had  done 
iiotfaing  brilliant;  yoa  only  gave  promise.  Tour  grand  discoveries  did 
not  come  till  afternard." 

Lagrange  was  the  only  man  in  Europe  who  coald  with  authority 
address  such  an  observation  to  him. 

M.  de  Laplace  did  not  reply  upon  the  ground  of  the  personal  question, 
but  he  added,  "  I  maintain  that  it  is  useful  to  young  savans  to  hold 
out  the  position  of  member  of  the  Institute  as  a  future  recompense,  to 
excite  their  zeal.^ 

"You  resemble,"  replied  M.  IlalM,  "the  driver  of  the  hackney  coach, 
who,  to  excite  bis  horses  to  a  gallop,  tied  a  bundle  of  hay  at  the  end  of 
his  carriage  pole;  the  poor  horses  redoubled  their  efforts,  and  the  bundle 
of  hay  always  dew  on  before  them.  After  all,  his  plan  made  them  fall 
off,  and  soon  after  brought  on  their  death." 

Delambrc,  Legendre,  Biot,  insisted  ou  the  devotion,  and  what  they 
termed  the  courage,  with  which  I  had  combated  arduous  diCAculties, 
whether  in  carrying  on  the  observations,  or  in  saving  the  instnimeuts 
and  the  results  already  obtained.  They  drew  an  animated  picture  of 
the  dangers  I  had  undergone.  M.  de  Laplace  ended  by  yielding  when 
he  saw  that  all  the  most  eminent  men  of  the  Academy  had  taken  m© 
ouder  their  patronage,  and  on  the  tlay  of  the  election  he  gave  me  his 
vote.  It  would  be,  1  must  own,  a  subject  of  regret  with  me  even  to 
this  day,  alter  a  lapse  of  forty-two  years,  if  I  had  become  member  of  the 
Institute  without  having  obtained  the  vote  of  the  author  of  the  Mecanique 
C4le»te. 

The  members  of  the  Institute  were  always  presented  to  the  Emperor 
after  he  had  confirmed  their  nominations.  Ou  the  appointed  day,  in 
company  with  the  pre.>tidents,  with  the  secretaries  of  the  four  chisses, 
and  with  the  academicians  who  had  special  publications  to  offer  to  the 
Chief  of  the  Statu,  they  assembled  in  one  of  the  saloons  of  the  Tnileriea, 
When  the  Emperor  returned  from  mass,  he  held  a  kind  of  review  of 
these  savans,  these  artists,  these  literary  men,  in  green  uniform. 

I  must  own  that  the  spectacle  which  I  witnessed  on  the  day  of  my 
presentation  did  mt  etiil'y  me.  I  even  cx|>erienced  real  displeasure  in 
seeing  the  nuxiety  evinced  by  members  of  the  Institute  to  be  noticed. 

"  Vou  are  very  young,"  said  Napoleon  to  me  ou  coining  near  me;  and 
without  waiting  for  a  flattering  reply,  which  it  would  not  have  been 
difficult  to  find,  ho  ailded,  "VVhafr  is  your  name!"  And  my  neighbor 
on  the  right,  not  leaving  me  time  to  answer  the  simple  enough  question 
just  addressed  to  me,  hastened  to  say : 

"£«  name  is  Arago." 
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"  Wliat  science  do  yon  cultivate  t " 

A[y  neigbbor  on  tbc  left  ininie<1iately  replied — 

"He  cultivates  astroDomy." 

"Whatbave  you  dontil" 

My  ncigbboiir  on  tlie  right,  jealous  of  my  left  hand  neigbbor  for 
having  enoroacbed  on  bis  rights  at  the  second  question,  now  hastened  to 
reply,  ami  said : 

"J^e  baa  just  been  measuring  the  line  of  the  meridian  in  Spain." 

The  Emperor,  imagining  doubtless  that  he  bad  before  him  either  a 
dumb  man  or  an  imbecile,  passed  on  to  another  member  of  tbe  Institute. 
This  one  was  not  a  novice,  but  a  naturalist  well  known  through  his 
beautiful  and  important  discoveries,  it  was  M.  Lamarck.  The  old  man 
presented  a  book  to  Napoleon. 

"What  is  that!"  said  the  latter,  "it  is  your  absurd  meteorology,  in 
which  yon  rival  Alatthieu  Laensberg.  It  is  this  'annuairo'  which  dis- 
honors your  old  age.  Do  something  in  natural  history,  and  I  should 
receive  your  productions  with  pleasure.  As  to  this  volume,  I  only  take 
it  ill  consideration  of  your  white  hair,  faerel"  And  be  passed  the 
book  to  an  aide-de-camp. 

PoorM.  Lamarck,  who,  at  the  end  of  each  sharp  and  insulting  sentence 
of  the  Emperor,  tried  in  vain  to  say,  "  It  ia  a  work  on  natural  history 
which  I  present  to  you,"  was  weak  enough  to  fall  into  tears. 

The  Emperor  immediately  afterward  met  with  a  more  energetic  antag- 
onist in  the  person  of  M.  Lanjuinais.  Tbe  latter  had  advanced,  book  in 
hand.    Napoleon  said  to  him,  sneeringly : 

"Tbe  entire  Senate,  then,  is  to  merge  in  the  Institute  t"  "Sire," 
replied  Lanjuinais,  "it  is  the  body  of  the  state  to  which  most  time  is  left 
for  occupying  itself  with  literature." 

Tbe  Emperor,  (lisplease<l  at  this  answer,  at  once  quitted  the  civil 
uniforms,  and  busied  himself  among  the  great  epaulettes  which  filled  the 
room. 

Immediately  after  my  nomination  I  was  exposed  to  strange  annoyances 
on  the  partof  the  mUitary  authorities.  Ihad  left  for  Spain,  still  holding 
the  title  of  pupil  of  the  Polytechnic  School.  My  name  could  not  remain 
on  the  books  more  than  four  years;  consequently  I  had  been  enjoined 
to  return  to  France  to  go  through  the  examinations  necessary  on  quit- 
ting the  school.  But  in  the  meantime  Lalande  died,  and  thus  a  place 
in  the  Bureau  of  Longitude  became  vacant.  I  was  named  assistant 
astronomer.  These  places  were  submitted  to  the  nomination  of  the 
Em|>eror.  St.  Lacnde,  directoroftbeconscription,  thought  that,  through 
this  latter  circumstance,  the  law  would  be  satisfied,  and  I  was  anthor- 
izcd  to  continue  my  operations. 

M.  Mattbieu  Dumas,  who  succeeds  him,  looked  at  the  question  from 
an  entirely  dift'erent  jwint  of  view ;  he  enjoined  mo  either  to  furnish 
a  substitute,  or  else  set  off  myself  with  the  contingent  of  the  twelfth 
arrondissement  of  Paris. 
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All  my  remoDStrances  and  tbose  of  my  friends  haviDg  beeu  fraitleSB, 
I  announced  to  the  honorable  general  that  1  should  present  myself  in 
the  Place  de  PEstrapade,  whence  the  conscripts  had  to  depart,  in  the 
ooBtame  of  a  member  of  the  Institute ;  and  that  thns  I  shonld  march  on 
foot  through  the  city  of  Paris.  General  Matthieu  Dnmas  was  alarmed 
at  the  effect  which  this  scene  would  produce  on  the  Emperor,  himself  a 
member  of  the  Institute,  and  hastened,  under  fear  of  my  threat^  to  con- 
firm the  decision  of  Qeueral  Lacu^e. 

Id  the  year  1809,  I  was  chosen  by  the  "conseil  du  perfectionnepient" 
of  the  Polytechnic  School  to  succeed  M.  Monge,  in  his  chair  of  analysis 
applied  to  geometry.  The  circnmetances  attending  that  nomiuation 
have  remained  a  secret ;  I  seize  the  first  opportunity  which  offers  itself 
to  me  to  make  them  known. 

M.  MoDge  took  the  trouble  to  come  to  me  one  day,  at  the  observatory, 
to  ask  me  to  succeed  him.  I  declined  this  honor,  because  of  a  proposed 
jonmey  which  I  was  going  to  make  into  Central  Asia  with  M.  de  Hum- 
boldt. "You  will  certainly  not  setoff  forsome  months  tocome,"  said  the 
llustriooB  geometer ;  "  you  could,  therefore,  take  my  place  temporarily." 
'*  Tour  proposal,"  I  replied,  "datters  me  infinitely;  but  I  do  not  know 
whether  I  ought  to  accept  it.  I  have  never  read  your  great  work  on 
partial  differential  equations;  I  do  not,  therefore,  feel  certain  that  I 
should  be  competent  to  give  lessons  to  the  pupils  of  the  Polytechnic 
School  on  such  a  difficult  theory."  "  Try,"  said  be,  "  and  you  will  find 
that  that  theory  is  clearer  than  it  is  generally  supposed  tc  be."  Accor- 
dingly, I  did  try ;  and  M.  Monge's  opinion  appeared  to  me  to  be  well 
founded. 

The  public  could  not  comprehend,  at  that  time,  bow  it  waa  that  th« 
benevolent  M.  Monge  obstinately  refused  to  eonflde  the  delivery  of  bis 
course  to  M.  Binot,  (a  private  teacher  under  him,)  whose  zeal  was  well 
known.    It  is  this  motive  which  I  am  going  to  reveal. 

There  was  then  in  the  "  Bois  de  Boulogne  "  a  residence  named  the 
Grey  House,  where  there  assembled  around  M.  Coessin,  the  higb-priest 
of  a  new  reli^pon,  a  number  of  adepts,  such  as  Lesuenr,  the  musician, 
Colin,  private  teacher  of  chemistry  at  the  school,  M.  Bioet,  &c.  A  report 
from  the  prefect  of  poike  had  signified  to  the  Emperor  Hiat  the  frequents 
ers  of  the  Grey  House  were  connected  with  the  Society  of  Jesuits.  Tie 
Emperor  was  uneasy  and  irritated  at  this.  "  Well,"  said  he  to  M.  Monge, 
"there  are  your  dear  pupils  become  disciples  of  Loyola!"  And  on 
Monge's  denial,  "You  deny  it,"  answffled  the  Emperor;  "well,  then, 
know  that  the  private  teacher  of  your  course  is  in  tjiat  clique."  Every 
one  can  understand  that  after  such  a  remark,  Monge  could  not  consent 
to  being  succeeded  by  M.  Binet. 

Having  entered  the  Acadamy,  young,  ardent,  and  impassioned,  I  toek 

much  greater  part  in  the  nominations  than  may  have  been  suitable  for 

my  position  and  my  time  of  life.    Arrived  at  au  epoch  of  life  whenee  I 

examine  retrospectively  all  my  actions  with  calmness  and  im,;paiCtialJCy, 
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I  can  reader  this  amonnt  of  justice  to  myself,  that,  excepting  in  three 
or  four  instances,  my  Tote  and  interest  were  always  in  favor  of  the  most 
deserving  candidate,  and  more  than  once  I  sncceeded  in  preventing  the 
Academy  from  making  a  deplorable  choice.  Who  could  blame  me  for 
having  maintained  with  eoer^  the  election  of  Malus,  considering  that 
his  competitor,  M.  Oirard,  unknown  as  ft  physicist,  obtained  twenty-two 
votes  oat  of  fifty-three,  and  that  on  addition  of  five  votes  would  have 
given  bim  the  victory  over  the  savant  who  had  just  discovered  the 
phenomenon  of  polnrization  by  reflection,  over  the  savant  whom  Enrope 
woald  have  named  by  acclamation  f  The  same  remarks  are  applicable 
to  the  uomination  of  Poisson,  who  would  have  failed  against  this  same 
M.  Girard  if  four  votes  had  been  otherwise  given.  Does  not  this  suffice 
to  justify  the  nnuaaal  ardorof  myconductT  Although  in  a  third  trial 
the  miyority  of  the  Academy  was  decided  in  favor  of  the  same  engineer, 
I  cannot  regret  that  I  supported  np  to  the  last  moment  with  conviction 
and  warmth  the  election  of  his  competitor,  M.  Dnlong. 

I  do  not  suppose  that,  in  the  scientific  world,  any  one  will  bedisposed 
to  blame  me  for  having  preferred  M.  Lionville  to  M..  de  Pont^coolant 

Sometimes  it  happened  that  the  government  wished  to  inflnence  the 
choice  of  the  Academy;  with  a  strong  sense  of  my  rights  I  invariably 
resisted  all  dictation.  Once  this  resistance  acted  nnfortanately  on  one 
of  my  friends — the  venerable  Legendre ;  as  to  myself,  I  bad  prepfved 
myself  beforehand  for  all  the  persecutions  of  which  I  could  be  made  the 
object.  Having  received  from  themiuisterof  the  interior  an  invitation 
to  vote  for  M.  Binet  against  M.  Navier  on  the  occurrence  of  a  vacant 
place  in  the  section  of  mechanics,  Legendre  nobly  answered  that  he 
wonld  vote  according  to  his  soul  and  his  conscience.  He  was  immediately 
deprivcil  of  a  pension  which  his  great  age  and  his  long  services  rendered 
due  to  him.  The  prot^i  of  the  authorities  faded ;  and,  at  the  time,  this 
result  was  attributed  to  the  activity  with  which  I  enlightened  the  mem- 
bers of  the  Academy  as  to  the  impropriety  of  the  minister's  proceedings. 

On  another  occasion  the  King  wished  the  Academy  to  name  Dupuy  tren, 
the  eminent  surgeon,  but  whose  character  at  the  time  lay  under  grave 
imputa^ons.  Dupnytren  was  nominated,  but  several  blanks  protested 
against  the  interference  of  the  authorities  in  academic  elections. 

I  said  above  that  I  had  saved  the  Academy  ftom  some  deplorable  choices ; 
I  will  only  cite  a  single  instance,  on  which  occasion  I  had  the  sorrow  of 
finding  myself  in  opposition  to  M.  de  Laplace.  The  illustrious  geometer 
wished  a  vacant  place  in  the  astronomical  section  to  be  granted  to  M. 
liicollet — a  man  without  talent.  At  the  close  of  a  contest,  which  I 
maintained  undisgoisedly,  notwithstanding  the  danger  which  might 
follow  from  thus  braving  the  powerful  protectors  of  M.  Nicollet,  the 
Academy  proceeded  to  the  ballot ;  the  respected  M.  Damoiseau,  whose 
election  I  had  supported,  obtained  forty-five  votes  out  of  forty-eight. 
Thus  M.  Nicollet  had  collected  but  three. 

"  I  see,"  said  M.  de  Laplace  to  me,  "  that  it  is  useless  to  straggle 
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against  yoang  people;  I  acknowledge  tbattlie  man  who  is  ealled  tlio 
ffraat  elector  of  the  Academy  is  more  powerfol  thao  I  am." 

" If o,"  replied  I;  "M.  Aiago  can  only  saoceed  in  coonterbalancing 
the  opinion  justly  preponderating  for  M.  de  Laplace,  wheo  the  right  is 
fi>uid  to  be  wltboat  possible  contradictioD  on  his  sida" 

I  would  warn  those  savants,  who  having  early  entered  the  Academy, 
might  be  tempted  to  imitate  my  example,  to  expect  nothing  beyond  the 
satisfactioD  of  their  conscience.  I  warn  them,  with  a  knowledge  of  the 
case,  that  gratitude  will  almost  always  be  foand  wanting. 

The  elected  Academician,  whose  merits  you  have  sometimes  ex- 
alted beyond  mea»are,  pretends  that  yon  have  done  no  more  than  jus- 
tice to  bim;  that  you  have  only  fulfilled  a  dnty,  and  that  he  therefore 
owes  yon  no  thanks.  * 

Delambre  died  the  19th  AnguRt,  1832.  After  the  oecesssry  delay, 
they  proceeded  to  fill  his  place.  The  situation  of  perp^toal  secretary  is 
not  one  which  can  long  be  left  vacant.  The  Academy  named  a  commis- 
won  to  present  it  with  candidates;  it  was  composed  of  Messrs.  de  La- 
place, Arago,  Legendre,  Bosse),  Prony,  and  Lacroix.  The  list  presented 
was  composed  of  the  names  of  Messrs.  Biot,  Fourier,  and  Arago.  It  is 
not  necessary  for  me  to  say  with  what  obstinacy  I  opposed  the  iuscrip- 
tion  of  my  name  on  this  list ;  I  was  compelled  to  give  way  to  the  will  »t 
my  colleagues,  but  I  seized  the  first  opportunity  of  declaring  publicly 
that  I  bad  neither  the  expectation  nor  the  wish  to  obtain  a  single  vote ;. 
that,  moreover,  I  had  on  my  hands  already  as  much  work  as  I  could  get 
throngh ;  that  in  this  respect  M.  Biot  was  in  the  same  position ;  and 
that,  in  shorty  I  should  vote  for  the  nomination  of  M.  Fourier. 

It  was  supposed,  bat  I  dare  not  flatter  myself  that  it  was  the  fact^ 
that  my  declaration  exercised  a  certain  influence  on  the  resnlt  of  the- 
ballot.  The  resnlt  was  as  follows:  M.  Fourier  received  thirty-eight 
votes,  and  M.  Biot  ten.  In  a  case  of  this  nature  each  man  carefully  con- 
ceals bis  vote,  in  order  not  to  run  the  risk  of  future  disagreement  with, 
bim  who  may  be  invested  with  the  authority  which  the  Academy  gives 
to  the  perpetual  secretary.  I  do  not  know  whether  I  shall  be  pardoned 
if  I  recount  an  incident  which  amused  the  Academy  at  the  time. 

M.  de  Laplace,  at  the  moment  of  voting,  took  two  plain  pieces  of  pa- 
per; his  neighbor  was  guilty  of  the  indiscretion  of  looking,  and  saw 
distinctly  that  the  illustrious  geometer  wrote  the  name  of  Fourier  oa 
both  of  them.  After  quietly  folding  tbem  up,  M.  de  Laplace  put  the 
papers  into  his  hat,  shook  it,  and  said  to  this  same  curious  neighlwr:: 
"  You  see,  I  have  written  two  papers ;  I  am  going  to  tear  up  one ;  I  shall 
pnt  the  other  into  the  urn ;  I  shall  thus  be  myself  ignorant  for  which 
of  the  two  candidates  I  have  voted." 

All  went  on  as  the  celebrated  Academician  had  said ;  only  that  every 
one  knew  with  certainty  that  his  vote  had  been  for  Fourier ;  and  "  the 
c^culation  of  probabilities"  was  in  no  way  necessary  for  arriving  at 
this  result. 
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After  baring  fulfilled  the  datiea  of  secretary  with  much  distinction, 
bnt  not  without  some  feebleness  and  negligence  in  conseqnence  of  his 
bad  health,  Fourier  died  the  16th  of  May,  1830.  I  declined  several  times 
the  honor  which  the  Academy  appeared  willing  to  do  me,  in  naming  me 
to  succeed  him.  I  believed,  without  false  modesty,  that  I  had  not  the 
qualities  necessary  to  fill  this  important  plac«  suitably.  When  thirty- 
nine  out  of  forty-four  voters  had  appointed  me,  it  was  quite  time  that  I 
should  give  in  to  an  opinion  so  flattering  and  so  plainly  expressed-  On 
the  7th  of  June,  1830, 1,  therefore,  became  perpetnal  secretary  of  the 
Academy  for  the  Mathematical  Sciences ;  but,  conformably  to  the  plea 
of  an  accumulation  of  offices,  which  I  had  nsed  as  an  argument  tc»  sup- 
port, in  November,  1822,  the  election  of  M.  Fourier,  I  declared  that  I 
Aould  give  in  my  resignation  of  the  professorship  in  the  Polytechnic 
School.  If  either  the  solicitations  of  Marshal  Sonlt,  the  minister  of  war, 
nor  those  of  the  most  eminent  members  of  the  Academy,  could  avail  in 
persnading  me  to  renoonoe  this  resolution. 
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William  Hbbschel,  one  of  tbe  greatest  aatrouotners  that  ever  lived 
iu  any  age  or  coautry,  vaa  born  at  Hanover,  oa  tbe  IGth  of  November, 
1738,  Tbe  name  of  Herschel  has  become  too  iUustrious  for  the  world  to 
neglect  searching  back,  along  tbe  stream  of  time,  to  learn  tbe  social 
position  of  tbe  families  that  have  borne  it.  Tet  pardonable  curiosity 
on  this  subject  has  not  been  entirely  satisfied.  We  only  know  that 
Abraham  Herscbel,  great-grandfather  of  the  astronomer,  resided  at 
Miihreu,  whence  ho  was  expelled  on  account  of  his  strong  attachment 
to  the  Protestant  faith ;  that  Abraham's  son  laaac  was  a  farmer  in  the 
vicinity  of  Leipzig ;  that  Isaac's  eldest  son,  Jacob  Herscbel,  disappointed 
his  father's  earnest  desire  to  see  him  devote  himself  to  agriculture,  that 
he  determined  on  being  a  musician,  and  settled  at  nan«ver. 

Jacob  Herschel,  father  of  William,  the  astronomer,  was  an  eminent 
mnsician,  not  less  remarkable  for  the  good  qualities  of  his  heart  than  for 
those  of  his  mind.  His  very  limited  means  did  not  enable  him  to  bestow 
a  complete  edncatioa  on  his  family,  consisting  of  six  boysand  four  girls, 
although,  by  his  care,  his  ten  children  all  became  excellent  musicians. 
The  eldest,  Jacob,  even  acquired  a  rare  degree  of  skill,  which  pro- 
cnred  for  him  the  appoiutment  of  master  of  the  band  in  a  Hanoverian 
regiment,  which  be  accompauicd  to  England.  The  third  son,  William, 
remained  under  his  father's  roof,  and,  without  neglecting  the  fine  arts, 
took  lessons  in  the  Preach  language,  and  devoted  himself  to  the  study 
of  metaphysics,  for  which  be  retained  a  taste  to  his  latest  day. 

In  1759  William  Herschel,  then  abont  twenty-one  years  of  age,  went 
over  to  England,  not  with  his  father,  as  has  been  erroneously  stated, 
but  with  his  brother  Jacob,  whose  connectious  in  that  country  seemed 
likely  to  favor  the  young  man's  opening  prospects  iu  life.  But  neither 
London  nor  the  country  towns  afforded  him  any  resource  in  tbe  begin- 
ning, and  tlie  Urst  two  or  three  years  after  his  expatriation  were  marked 
with  cruel  privations,  which  were,  however,  manfully  endnred.  A  fortun- 
ate chance  finally  raised  tbe  young  Hanoverian  to  a  better  position ; 
Lord  Durham  engaged  him  as  master  of  the  band  in  an  English  regiment 
which  was  quartered  on  the  borders  of  Scotland.  From  this  moment 
he  began  to  acquire  a  reputation  as  a  musician  that  was  gradually 
extended,  until  in  1766  he  was  appointed  organist  at  Halifax,  (York- 
shire.) The  emoluments  of  this  situation,  together  with  those  of  giving 
private  lesstJna  both  in  the  town  and  the  country  around,  aCTorded  him 
the  means  to  remedy,  or  rather  to  complete,  his  early  education.    It  was 
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then  that  ho  learned  Liitin  aii(^  Italian,  tbongh  vithoat  any  otber  help 
than  a  grammar  and  a  dictionary,  and  that  he  also  acquired  some 
knowledge  of  Oreeli.  So  great  was  the  desire  for  knowledge  with  which 
be  was  inspired  that  while  residing  at  Halifax  he  fonnd  means  to  continne 
his  philological  exercises,  and  at  the  same  time  to  study  deeply  the  learaed 
but  very  obscure  mathematical  work  of  Smith  on  the  theory  of  mnsie. ' 
This  treatise,  eitber  explicitly  or  implicitly,  supposed  the  reader  to 
have  a  knowledge  of  algebra  and  geometry,  which  Herschel  did  not 
possess,  but  of  which  he  made  himself  master  in  a  very  short  time. 

In  1760  Herschel  obtained  the  appointment  of  organist  to  the  Octagon 
Chapel  at  Bath.  This  was  a  more  lucrative  post  than  that  at  Halifax, 
but  it  also  devolved  on  him  new  obligations.  He  had  to  play  inces- 
santly either  at  the  oratorios,  or  in  the  rooms  at  the  baths,  at  ,the 
theater,  and  iu  the  pablic  concerts.  Besides  this,  from  among  his  patrons 
in  the  most  fashionable  circle  of  England,  he  could  not  refuse  to  take 
numeroos  pupils  who  wished  to  be  instmcted  in  bis  art.  It  is  difficult  to 
Imagine  how,  among  so  many  duties,  so  many  distractions  of  various 
kinds,  Herschel  could  continne  the  studies,  which  even  at  Halifax  had 
required  so  much  resolntioa  and  perseverance,  with  a  very  uncommon 
degree  of  talent.  We  have  seen  that  it  was  by  mnsio  that  Herschel 
was  led  to  mathematics ;  mathematics  iu  their  turn  led  him  to  optics, 
the  principal  and  fertile  source  ef  hia  illustrious  career.  The  time 
finally  arrived  when  his  theoretic  knowledge  was  to  guide  the  young 
musician  into  a  laborious  application  of  principles  quite  foreign  to  his 
habits ;  and  of  which  the  brilliant  success,  as  well  as  the  excessive 
temerity,  must  excite  reasonable  astonishment. 

A  telescope — a  simple  reflector,  only  two  English  feet  in  length  falls 
into  the  hands  of  Herschel  during  bis  residence  at  Bath.  This  in- 
strHment,  however  imperfect-,  shows  him  a  multitude  of  stars  in  the 
sky  that  the  naked  eye  cannot  discern;  shows  him  also  enlarged  known 
objects,  under  tbeir  tme  dimensions;  reveals  forms  to  him  that  the 
richest  imaginations  of  antiquity  had  never  suspected.  He  is  trans- 
ported with  enthusiasm,  and  resolves,  without  delay,  to  have  a  similar  io- 
strument  hut  of  larger  size.  The  answer  fi-om  London  is  delayed  for 
some  days.  These  few  days  appear  to  him  as  years.  When  the  answw 
arrives,  the  price  that  the  optician  demands  proves  to  be  much  beyond 
the  pecuniary  resources  of  a  mere  organist.  To  any  other  man  this 
would  have  been  an  nnsurmountable  obstacle.  This  unexpected  diffi- 
culty, on  the  contrary,  inspired  Herschel  with  frefih  energy.  He  can- 
not buy  a  telescope;  then  he  will  construct  one  with  his  own  bands. 
The  musician  of  the  Octagon  Chapel  rushes  immediately  into  a  mul- 
titude of  experiments,  on  metallic  alloys  that  reflect  Ugbt  with  the 
greatest  intensity,  on  the  means  of  giving  the  parabolic  figure  to  the 
mirrors,  on  the  causes  that  iu  the  operation  of  polishing  affect  the 
regularity  of  the  reflection,  &c.  So  rare  a  degree  of  perseverance  at  last 
receives  its  reward.    In  1771  Herschel  has  the  happiness  of  being 


199 

able  to  examine  the  heavens  with  a  Newtonian  telescope  of  five  English 
feet  focus,  entirely  made  by  himself.  This  success  tempts  him  to  under- 
take BtUl  more  difficalt  enterprises.  Other  telescopes  of  seven,  of  eight, 
of  ten,  and  even  of  twenty  feet  focal  distance,  crown  his  efforts.  As  if 
to  answer  in  advance  those  critics  who  would  have  accosed  him  of  a 
Miperflnity  of  appfu^tns,  of  unnecessary  loxury,  in  the  large  size  of  the 
new  instmments,  and  his  extreme  miuutise  in  their  execution,  Nature 
granted  to  the  astionomical  musician,  on  the  13th  of  March,  1781,  the 
unprecedented  honor  of  commencing  his  career  of  observation  with  the 
discovery  of  a  new  planet,  situated  on  the  confines  of  our  solar  system. 
Dating  fb>m  that  moment,  Herachers  reputation,  no  longer  in  bis 
character  of  mosician,  but  as  a  constructor  of  telescopes  and  as  an 
astronomer,  spread  throngtaont  the  world.  George  III,  a  lover  of 
science,  and  much  inclined  besides  to  protect  and  patronize  both  men 
and  things  of  Hanoverian  origin,  had  Herschel  presented  to  him.  He 
was  charmed  with  the  simple  yet  lucid  and  modest  account  that  the 
astronomer  gave  of  his  repeated  endeavors ;  he  caught  a  glimpse  of 
the  glory  that  such  an  observer  might  reflect  on  his  reign ;  granted  him 
a  pension  of  three  hundred  guineas  a  year,  and  furnished  him  with  a  resi- 
dtmce  near  Windsor  Castle,  first  at  Clay  Hall  and  then  at  Slough.  The 
anticipations  of  George  in  were  completely  realized.  We  may  confidently 
assert,  relative  to  the  little  house  at  Slough,  that 'it  is  the  place  of  all 
tbe  world  where  the  greatest  nnmber  of  astronomical  discoveries  have 
been  made.  The  name  of  that  village  will  never  perish.  Science  will 
transmit  It  religioasly  to  our  latest  posterity. 

I  shall  avail  myself  of  this  opportunity  to  rectify  a  mistake,  of  which 
ignorance  and  idleness  wish  to  make  a  triamphant  handle,  or,  at  all 
events,  to  wield  in  their  cause  as  an  irresistible  justification.  It  has 
been  repeated  to  satiety  that  at  the  time  when  Herschel  entered  on  bis 
astronomical  career  he  knew  nothing  of  mathematics.  But  I  have  already 
said  that,  during  his  residence  at  Bath,  the  organist  of  the  Octagon 
Chapel  had  familiarized  himself  with  the  principles  of  geometry  and 
algebra;  and  a  still  more  positive  proof  of  this  is,  that  a  difficult 
qnestion  on  the  vibration  of  strings  loaded  with  small  weights  having 
been  proposed  for  discussion  in  1779,  Herschel  gave  it  a  solution  which 
was  thought  worthy  to  be  inserted  in  several  scientific  periodicals  of  the 
year  1780. 

The  adveuturouB  life  of  Herschel  is  here  closed.  The  great  astrono- 
mer will  not  quit  his  observatory  any  more,  except  to  snbmit  the  sublime 
results  of  his  laborioos  vigils  to  the  Boyal  Society  of  London.  These 
results  are  contained  in  his  memoirs ;  they  constitute  one  of  the  principal 
riches  of  the  celebrated  collection  known  nnder  the  title  of  Fhilotopkical 
TranaactioM. 

Herschel  was  even  elected  as  a  member  of  the  principal  academies  of 
Europe,  and  about  1816  he  was  named  a  EJiight  of  the  Guelpbic  Order 
of  Hanover.    According  to  the  English  custom,  from  the  time  of  that 
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Domination  the  title  of  Sir  William  took  tlie  place,  on  ^1  his  memoirs, 
already  honored  with  so  much  celebrity,  of  the  former  appellation 
of  Doctor  William.  He  ha«l  been  named  a  doctor  of  laws  in  the 
University  of  Oxford  in  1786.  This  dignity,  by  special  favor,  was  coa- 
ferred  on  him  without  any  of  the  obligatory  formalities  of  examination, 
disputation,  or  pecuniary  contribution,  usual  iu  that  learned  corporaUoo. 

I  should  woaad  tlie  elevated  sentimeuts  that  Herschel  professed  all 
his  life,  if  I  were  not  here  to  meution  two  indefatigable  assistants  that 
tiiis  fortunate  astronomer  found  in  his  own  family.  The  one  was  Alex- 
ander Herschel,  endowed  with  a  remarkable  talent  for  mechanism, 
always  at  his  brother's  service,  and  who  enabled  him  to  realize  without 
delay  any  ideas  that  he  had  conceived;*  the  other  was  Miss  Caroline 
Herschel,  who  deserves  a  still  more  particular  and  detailed  mention. 

Miss  Caroline  Lucretia  Herschel  went  to  England  as  soon  aa  her 
brother  became  special  astronomer  to  the  King.  She  received  the 
appellation  there  of  Assistant  Astronomer,  with  a  moderate  salary. 
From  that  moment  she  unreservedly  devoted  herself  to  the  service  of 
her  brother,  happy  in  contributing  night  and  day  to  his  rapidly  increasing 
scientiflc  reputation.  Miss  Caroline  shared  in  all  the  night-watches  of 
her  brother,  with  her  eye  constantly  on  the  clock,  and  the  pencil  in  her 
hand;  she,  without  exception,  recorded  all  the  observations;  she  after- 
ward made  three  or  four  copies  iu  separate  registers;  codrdinated, 
classed,  and  analyzed  them.  If  the  scientiflc  world  saw  with  astonish- 
ment how  Herschel's  works  succeeded  each  other  with  unexampled 
rapidity  during  so  many  years,  they  were  specially  indebted  for  it  to  the 
ardor  of  MiAS  Caroline.  Astronomy,  moreover,  has  been  directly 
enriched  with  several  comets  by  this  excellent  and  respectable  lady. 
After  the  death  of  her  illustrious  brother,  she  retired  to  Hanover,  to  the 
house  of  Jahn  Dietrich  Herschel,  a  musician  of  high  reputation,  and 
the  only  surviving  brother  of  the  astronomer. 

William  Herschel  died  without  pain  on  the  23d  of  August,  1832,  aged 
eighty-three.  Neither  fame  nor  fortune  ever  changed  in  hin}  the  fund  of 
infantine  candor,  Inexhanstible  benevolence,  and  sweetness  of  charact«r 
with  which  nature  had  endowed  him.  He  preserved  to  the  last  both 
his  brightness  of  mind  and  vigor  of  intellect.  For  some  years  before 
his  death  he  enjoyed  with  delight  the  distingaished  success  of  his  only 
aon,t  Sir  John  Herschel.  At  his  last  hour  he  sunk  to  rest  with  the 
pleasing  conviction  that  his  beloved  son,  heir  of  a  great  name,  would 
not  allow  it  to  fall  into  oblivion,  but  would  adorn  it  with  fresh  luster, 

*  When  age  aad  ioflritiities  obliged  Alexniider  Herachel  to  givo  np  hia  profession  aa  » 
luuaician,  he  qnitted  Bath  aud  rotnmecl  to  HanoYer,  very  generonaly  provided  by  Sir 
WilliBm  with  >  comfortable  iadepenilence  for  life. 

t  Sir  W.  Herscbol  had  mairied  Mary,  the  widow  of  John  Pitt,  esq.,  poaaoaaod  of*  cob- 
Kiderablejoiatore,  and  the  uaion  proved  a  remBrkable  acceaaion  of  domestic  bappinesa. 
Thia  lady  aarvived  Sir  William  hy  several  years.      They  had  but  this  «on.— TluN8L4- 
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Rod  that  great  discoveries  wonid  also  honor  bis  career,  Ko  prediction 
of  tbe  illostrionB  astrooomer  has  been  more  completely  verified. 

In  the  Eaglisb  joamals  an  acconnt  is  given  of  tbe  interestiog  means 
adopted  by  the  family  of  Sir  William  Herscbel  for  proscr\'ing  the  remains 
of  the  great  telescope  of  thirty-nine  feet  focns,  constructed  by  that  cele- 
biated  astronomer. 

The  metal  tnbe  of  tbe  instmrneat,  carrying  at  one  end  the  recently 
cleaned  mirror  of  four  feet  ten  inches  in  diameter,  has  been  placed  hori- 
soDtally  in  the  meridian  on  solid  piers  of  masonry,  in  the  midst  of  the 
circle  where  formerly  stood  the  mechanism  requisite  for  manenveribg 
the  telescope.  The  Ist  of  January,  1840,  Sir  John  Herachel,  hia  wife, 
their  children,  seven  in  number,  and  some  old  family-servants  assembled 
at  Slough.  Exactly  at  noon  the  party  walked  several  times  in  proces- 
sion around  the  instrument;  they  then  entered  tbe  tube  of  tbe  telescope, 
seated  themselves  on  benches  that  had  been  prepared  for  tbe  parpose, 
and  anng  a  requiem,  with  English  words,  composed  by  Sir  John  Herscbel 
himself.  After  their  exit,  tbe  illustrioas  family  ranged  themselves  around 
the  great  tnbe,  the  opening  of  which  was  then  hermetically  sealed.  The 
day  concluded  with  a  party  of  intimate  friends. 

I  know  not  whether  those  persons  who  can  only  appreciate  thinga 
from  the  peculiar  point  of  view  from  which  they  have  been  accustomed 
to  look,  may  think  there  was  something  strange  in  several  of  tbe  details 
of  the  ceremony  that  I  have  just  described.  I  affirm,  however,  that  the 
whole  world  will  applaud  the  pious  feeling  which  actuated  Sir  John 
Herscbel,  and  that  all  the  friends  of  science  will  thank  him  for  having 
consecrated  the  humble  garden  where  bis  father  achieved  such  immortal 
labors  by  a  monument  more  expressive  in  it-s  simplicity  than  pyramids 
or  statues. 
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or  different.                                                                                            /-^            i 
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1801.  Fkit.  IVaiu.,  vol.  xd.— Ob«eiTstioiu  tending  to  itivMtig»te  the  natnte  of  the 
mill,  In  order  to  find  the  cansea  or  STrnptoma  of  Its  variable  emiBBion  of  light  and  beat; 
with  reiD&tks  on  the  use  that  maj  pOBiibly  be  drawn  from  solar  obiteTvatione. — Addi- 
tional observations  tending  to  investigate  the  Bymptoma  of  the  variable  emission  of  the 
light  and  heat  of  the  nnn ;  with  trials  to  set  a«idi>  darkening  gloaaes,  by  transmitting 
the  Bolar  raTS  throngh  liquids,  and  a  few  remarks  to  remove  objections  that  might  be 
made  against  some  of  the  arguments  contained  in  the  former  paper. 

1803.  FhiL  TVang.,  vol.  xoii. — Obserratioos  on  the  tno  latel;  discovered  celestial 
bodies,  (Ceres  and  PoUos.)— Catalogue  ofSOO  new  uebulie  and  clast«r8  of  stars,  withre- 
markaon  the  constmction  of  the  heavens. 

1903.  Phil.  TViiN.,  vo].  zciii. — Obserrationeof  thetntnait  of  Hercorj'over  thediskof 
the  snn ;  to  which  is  added  an  inveatigation  of  the  cansea  which  often  prevent  the 

proper  action  of  mirrors Aooonnt  of  the  changes  that  have  happened  during  the  last 

wentj-flve  years  in  the  relative  sitnation  of  doable  stars ;  with  an  investigation  of 
the  canse  to  which  they  are  owing. 

1804.  PM.  Trant,,  vol.  iciv. — Continuation  of  an  account  of  the  changes  that  bare 
happened  in  the  relative  sitnation  of  donble  stars. 

I8Ce.  Phil.  Zy^M.,  vol.  xcv. — Expenmenta  for  aaoertaiuing  bow  &r  telescopes  will 
enable  us  to  detecmiiM  very  small  angles,  and  to  distingnisb  the  real  ftom  the  spurions 
diameters  of  celestial  and  terrestrial  objects;  with  an  application  of  the  result  of  tbese 
experiments  to  a  series  of  observations  on  the  nntnre  and  magnitude  of  Mr.  Harding's 
lately  discovered  star. — On  the  direction  and  velocity  of  the  motion  of  the  son  and  solar 
system. — Observation  on  the  singular  figure  of  the  planet  Satnni. 

IB06.  PkU.  jFVoiu.,  vol.  xcvi. — On  the  qoantity  and  velocity  of  the  aolnr  motion. — 
Observations  on  the  figure,  the  climate,  and  the  atmosphere  of  Sotnm  and  its  ring. 

IS07.  PhiL  IVani.,  vol.  xovii. — Experiments  for investif^ting  the  caaseof  the  colored 
concentric  rings  discovered  by  Sir  Isaac  Newton  between  two  object-glasses  laid  one 
upon  another. — Observations  on  the  nature  of  tbe  new  celestial  iHidy  discovered  by 
I^.  Olbers,  and  of  the  oomet  which  was  expected  to  appear  last  January,  in  Ua  retnru 
fhtm  the  anu. 

1608.  Phil.  lYani.,  voL  xcviiL — Observations  of  a  comet,  made  with  a  view  to  inveeti- 
gatA  its  magnitude  and  the  nature  of  its  illumination.  To  which  is  added  an  account 
of  a  new  irregularity  lately  perceived  in  the  apparent  Ggnre  of  the  planet  Satnm. 

18D9.  Phil.  Trans.,  vol.  xcix. — Continuation  of  experiments  for  investigating  the 
cause  of  colored  concentric  rings  and  other  appearances  of  a  sintilar  nature. 

1810.  Phil.  Tram.,  vol.  c— Snpplement  to  the  first  and  second  part  of  the  paper  of 
experimcnta  for  investigating  the  canse  of  colored  concentric  rings  between  object- 
glasses,  and  other  appearances  of  a  similar  nature. 

1811.  Phil.  Trant.,  vol.  cl.— Astronomical  observations  relating  to  the  constmction 
of  the  heavens,  arranged  for  the  purpose  of  a  critical  examination,  tbe  resnlt  of  which 
appears  to  throw  some  new  light  npon  the  o^onization  of  the  celestial  bodies. 

IB12.  Phil.  Tram,,  vol.  cii. — Observations  of  a  oomet,  with  remarks  on  the  constmc- 
taoD  of  its  different  parts. — Observations  of  a  second  comet,  with  remarks  on  its  eon- 
stnictioD. 

1814.  Phit  IVan*.,  voL  civ. — Astronomical  obeervations  relating  to  the  sidereal  part 
of  the  heavens,  and  its  connection  with  the  nebulous  part ;  arranged  for  the  purpose  of 
a  critical  examination. 

1B15.  PhU.  Tram.,  vol.  ov. — A  series  of  observations  of  the  satellites  of  the  Georgian 
Planet,  including  a  poBsage  tlirongh  the  node  of  their  orbits ;  with  ao  introductory  ao- 
oonnt of  tbe  telescopic  apparatus  that  has  been  used  on  thisoccoaion,  and  a  final  expo- 
sition of  some  calculated  particulars  deduced  ftom  the  observations. 

1817.  Phil.  Tram.,  voL  cvii.— Astronomical  observations  and  experiments  tending  to 
inveetigato  the  local  arrangement  of  the  celestial  bodies  in  space,  and  todetermine  the 
extont  and  conditiou  of  tbe  Milky  Way. 

1818.  Phil.  TVoiM.,  vol.  cviii.— Astronomical  observations  and  experiments  selected 
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for  tlie  purpose  of  ascertaiuiag  the  relative  diatanoea  of  cluBters  of  stars,  and  of  iUTe»- 
tigating  bow  fur  the  power  of  telescopes  may  be  expected  to  reach  into  space,  when 
directed  to  ambignooe  celestial  objects. 

1822.  Memoiri  0/  the  Aatronomitxil  Society  of  LotUlon. — On  the  positions  of  140  new 
double  Btora. 

The  cbronological  and  detailed  analysis  of  so  many  labors  wonld 
involve  oumeronB  repetitions.  A  systematic  order  will  be  preferable, 
since  it  more  distinctly  fixes  the  eminent  place  that  Herschel  will  never 
cease  to  occupy  in  the  small  group  of  contemporarj'  men  of  genins,  while 
his  name  will  reecho  to  the  most  distant  posterity.  The  variety  and 
splendor  of  Herschel's  labors  vie  with  their  estent.  The  more  we  study 
them  the  more  wo  mnst  admire  them.  It  is  with  great  men  as  it  is  with 
great  movements  in  the  arts :  we  cannot  nnderstand  them  without  study- 
ing them  from  various  points  of  view. 

Let  us  here  again  make  a  general  reflection.  The  memoirs  of  Herschel 
toe,  for  the  greater  part,  pure  and  simple  extracts  fix>m  his  Itiexhaastible 
jonmalsofobservationsatSloogh,  accompanied  by  brief  remarks.  Such 
a  table  would  not  suit  historical  details.  InJ^hese  respects  the  author 
has  left  almost  everything  to  his  biographers  to  do  for  him.  And  they 
must  impose  on  themselves  the  task  of  assigning  to  the  great  astron- 
omer's predecessors  the  portion  that  legitimately  belongs  to  them  out ' 
of  the  mass  of  discoveries  which  the  public,  we  must  say,  are  in  tlw 
habit  of  erroneously  referring  too  exclusively  to  Herscbel. 

At  one  time  I  thought  of  adding  a  note  to  the  analysis  of  each  of  'the 
illustrious  observer's  memoirs,  containing  a  detailed  account  of  the 
improvements  or  corrections  to  which  the  progressive  march  of  science 
has  led.  But  in  order  to  avoid  an  exorbitant  length  in  this  biog- 
raphy, I  have  been  obliged  to  give  up  my  project.  In  general,  I  shall 
content  myself  with  pointing  ontwhat  belongs  to  Herschel,  referring  to 
Arago's  Treatise  on  Popular  Astronomy  for  the  historical  details.  The  life 
of  Herschel  had  the  rare  advantage  of  fcHining  an  epoch  in  an  extensive 
branch  of  astronomy;  it  would  require  us  almost  to  write  a  special 
treatise  on  astronomy  to  show  thoroughly  the  importance  of  all  the  re- 
searches that  are  due  to  him. 

IMPBOTEMENTS  IN  THE  MEANS  OF  OBSEBTATIOIf. 

The  improvements  that  Herschel  made  in  the  construction  and  manage- 
ment of  telescopes  have  contributed  so  directly  to  the  discoveries  with 
which  that  observer  enriched  nstrooomy  that  we  cannot  hesitate  to 
bring  them  forward  at  once. 

I  find  the  following  passage  in  a  memoir  by  Lalande,  printed  in  1783, 
and  formingpart  of  the  preface  to  Volume  YIII  of  the  Ephemerides  of  the 
Celestial  Motions : 

"  Each  time  that  Herschel  undertakes  to  polish  a  muror  (of  a  tele- 
scope) he  condemns  himself  to  ten,  or  tw^ve,  or  even  fourteen  hours  of 
constant  work.  Ho  does  not  quit  bis  workshop  foramiout«,noteren  to 


205 

eat,  bat  receives  &om  tfae  bands  of  his  sister  that  noarisbment  without 
vbich  one  could  not  andergo  Buch  prolonged  fatigne.  Notliiiig  conld 
indace  Herscbel  to  leave  Ms  work ;  for,  according  to  liim,  if  lie  did  bo 
it  wonld  be  to  spoil  it." 

The  advaatages  that  Herachel  fonnd  in  1783, 1784,  and  1785,  in  em- 
ploying teleucopes  of  twenty  feet  and  with  large  aperturen,  made  him 
desire  to  construct  one  mnch  larger  still.  The  expense  would  be  consid- 
erable ;  the  King  provided  for  it.  The  work,  begnn  aboat  the  close  of 
178^,  was  fluisbed  in  Angnst,  1789.  This  instrnment  had  an  iron  cylin- 
drical tube,  thirty-nine  feet  foar  inches  in  length,  and  four  feet  t«n 
inches  in  diameter.  Sucb  dimensions  are  enormous  as  compared  with 
those  of  telescopes  previously  made.  They  will  appear  but  small,  how- 
ever, to  persons  wbo  have  heard  the  report  of  a  pretended  ball  given  in 
the  Slough  telescope.  The  propagators  of  this  popular  rumor  mast 
have  confonnded  the  astronomer  Herscbel  with  the  brewer  Menr,  and  a 
cylinder  in  which  a  man  of  the  smallest  stature  conld  scarcely  stand 
upright,  with  divers  wooden  vstB,  as  targe  as  a  house,  in  which  beer 
is  made  in  London. 

Herschel's  telescope,  forty  English  feet*  in  length,  allowed  the  reali- 
zation of  an  idea,  the  advantages  of  wfaich  would  not  be  snfflciei\tly 
appreciated  if  I  did  not  here  recall  to  mind  some  facts. 

In  any  telescope,  whether  refecting  or  reflecting,  there  are  two  prin- 
oipal  parts :  the  part  that  forms  the  aerial  images  of  the  distant  objects, 
afid  the  small  lens  by  the  aid  of  which  these  images  are  magnified  just 
as  if  they  consisted  of  radiating  matter.  Wben  the  image  is  produced 
by  means  of  a  lenticular  glass,  the  place  it  occupies  will  be  foimd  in  the 
prolongation  of  the  line  that  extends  from  the  object  to  the  center  of 
the  lens.  The  astronomer,  famished  with  an  eye-piece  and  \nsbing  to 
examine  that  image,  must  necessarily  place  himself  beyond  the  point 
where  therays  that  form  itbavecrossed  each  other  jftejfondgletus  carefully 
remark,means  fartiier  off{rom  the  object-glass.  The  observer's  head, 
cannot  then  interfere  with  the  formation  or  the  brightness  of  the  image, 
however  small  may  be  the  distance  from  which  he  may  have  to  study  it. 
Bot  it  is  no  longer  thus  with  the  image  formed  by  means  of  reflection. 
For  the  image  is  now  placed  between  the  object  and  the  reflecting  mir- 
ror, and  when  the  astronomer  approaches  in  order  to  examine  it,  he 
inevitably  intercepts,  if  not  the  totality,  at  least  a  very  considerable 
portion,  of  the  luminous  rays,  which  would  otherwise  have  coutribntetl 
to  give  it  great  distinctness.  It  will  now  be  understood  why,  in  optical 
instruments  where  the  images  of  distant^objects  are  formed  by  the  re- 
flection of  light,  it  has  been  necessary  to  carry  the  images,  by  the  aid 
of  A  second  reflection,  oat  of  the  tube  that  contains  and  sustains  the 

*  CoDformiDg  to  general  iu»g^  and  to  Bir  W.  Henchel.  hiiuBelf,  we  Bhall  allad*  to 
Una  inatnuDent  m  the /irfy/oM  telescope,  thongb  M.  Arago  sdherea  to  Uiirtr-niue  ftet 
ftDd  drops  the  inchea,  piobably  becaoae'ithB  Paiiaiiui  foot  Jfi  ntbar  loi^Ot  than  Iha 
Eogliat— TBAMaUi«R's  Sonv,  ^-.  , 
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principal  mirror.  When  tlie  small  mirror  on  tlie  snrfaoe  of  wbich  the 
second  reflection  is  efFected  is  plane  and  inclined  at  an  angle  of  45<^  to 
the  asEis  of  tlie  telescope ;  when  the  image  is  reflected  laterally  throagfa 
an  opening  made  near  the  edge  of  the  tube  and  furmshed  with  an  eye- 
piece; when,  in  a  word,  the  astronomer  looks  definitively  in  a  direction 
perpendicular  to  the  line  described  by  the  Inminoos  rays  coming  from 
the  object  and  falling  on  the  center  of  the  great  mirror,  then  the  tele- 
scope is  called  Newtonian.  Bat  in  the  Gregorian  telescope  the  image 
formed  by  the  principal  mirror  falls  on  a  second  mirror,  vhich  is  very 
small,  slightly  curved,  and  parallel  to  the  first.  The  small  mirror  re- 
flects the  first  image  and  throws  it  beyond  the  large  mirror,  through  an 
opening  made  in  the  middle  of  that  mirror. 

Both  in  the  one  and  in  the  other  of  these  two  telescopes,  the  small 
mirror  interposed  between  the  object  and  the  great  mirror  forms  relative 
to  the  latter  a  sort  of  screen  which  prevents  its  entire  snrfoce  from  cod- 
tributiog  toward  forming  the  image.  The  small  mirror  also,  in  regard 
to  intensity,  gives  some  trooble. 

Let  ns  suppose,  in  order  to  clear  up  onr  ideas,  that  the  material  of 
which  the  two  mirrors  are  made  reflects  only  half  of  the  incident  light. 
In  the  course  ofthe  first  reflection,  the  immense  number  of  rays  that  the 
aperture  of  the  telescope  had  received  may  be  considered  as  reduced  to 
half.  Kor  is  the  diminution  less  on  the  small  mirror.  !Now,halfof  a  half 
is  a  Quarter.  Therefore  the  instrument  will  send  to  the  eye  of  the  ob- 
server only  a  goarter  of  the  incident  light  that  its  aperture  had  received 
If  these  two  causes  of  diminished  light  did  not  exist  in  a  refracting  tele- 
scope, it  would  give,  under  parity  of  dimensions,  four  times  more  *  light 
than  a  Newtonian  or  Gregorian  telescope  gives. 

Herschel  did  away  with  the  small  mirror  in  his  large  telescope  by 
placing  the  large  mirror  obliquely  in  the  tube  which  causes  the  images 
to  be  formed,  not  in  the  axis  of  the  tube,  but  very  near  the  circomfer- 
ence  or  edge  of  the  outer  month,  as  we  may  call  it.  The  observer  might 
therefore  look  at  them  directly  merely  by  means  of  an  eye-glass.  A 
small  portion  of  the  astronomer's  head,  it  is  true,  encroaches  on  the  tnbe, 
forms  a  screen,  and  interrupts  some  incident  rays.  Still,  in  a  large  tel- 
escope, this  loss  does  not  amount  to  half  as  much  as  it  would  inevitably 
do  if  the  small  mirror  were  there. 

Those  telescopes  in  which  the  observer,  standing  at  the  anterior  ex- 
tremity of  the  tube,  Looks  directly  into  it,  taming  his  back  to  the  objects, 
were  called  by  Herschel /ronJ-oJcic  teleseopeg.  In  Volume  LXXVI  of  the 
Philosophical  Transactions,  he  says  that  the  idea  of  this  coustruclnon 
occurred  to  him  in  1776,  and  that  be  then  applied  it  nnsnccessfully  to  a 
t«n-foot  telescope ;  that  during  the  year  1734  he  again  made  a  firnitless 
trial  of  it  in  a  twenty-fost  telescope.  Yet  I  dud  that  on  the  7tii  of  Sep- 
tember, 1784,  he  recurred  to  a  front  view  in  observing  some  nebnlte  and 
groups  of  stars.  However  discordant  these  dat«s  may  be,  we  cannot 
'  It  would  be  more  correct  to  My  four  titnea  tu  tutch  light.— TRUtstAoB.  , 
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irithoat  inijastioe  neglect  to  remark  tiiat  a  front-TJew  telescope  vaa 
already  described  in  1732,  in  Volmne  VI  of  tlie  collection  entitled  "Ma- 
chines and  Inventions  approved  by  the  Academy  of  Sciences."  The  anther 
of  this  innovation  is  Jacques  Lemaire,  who  has  been  nndoly  confounded 
with  the  English  Jesuit,  Christopher  Maire,  asustant  to  Boscoviteh,  in 
mBasnringthe  meridian  comprised  between  Bome  and  Bimini.  Jacques 
Lemaire,  having  only  telescopes  of  moderate  dimensions  in  viev,  was 
obliged,  in  order  not  to  sacrifice  any  of  the  light,  to  place  the  great  mir- 
ror so  obliquely  that  the  image  formed  by  its  surface  should  fall  entirely 
outside  the  tube  of  the  instrument.  So  great  a  degree  of  inclination 
woald  certainly  distort  the  image.  Th6/roHt-view  construction  is  admis- 
sible only  in  very  large  telescopes. 

I  find  in  the  Transactions  for  1803  that,  in  solar  observations,  Herschel 
sometimes  employed  telescopes,  the  great  mirror  of  which  was  made  of 
glass.  It  was  with  a  telescope  of  this  kind,  sevm  feet  long,  and  six  inches 
and  three-tenths  in  diameter,  that  he  observed  the  transit  of  Mercury 
on  the  9tb  of  November,  1802. 

Practical  astronomers  know  how  macb  the  mounting  of  a  telescope 
ooDtributes  to  produce  correct  observations.  The  difficulty  of  a  solid 
yet  very  movable  mounting  increases  rapidly  with  the  dimensions  and 
weight  of  an  instrument.  We  may  then  conceive  that  Herschel  had  to 
surmount  many  obstacles  in  mounting  a  telescope  suitably  of  which  the 
mirror  alone  weighed  upward  of  1,000  kilograms,  (a  ton.)  But  he 
solved  this  problem  to  his  entire  satisfaction  by  the  aid  of  a  combination 
of  spars,  pulleys,  and  ropes,  of  which  a  correct  idea  may  be  formed 
by  referring  to  the  wood-cut  given  in  Arago's  Treatise  on  Popular 
Astronomy,  (Vol.  I.)  This  apparatus,  and  the  different  stands  that 
Herschel  devised  for  telescopes  of  smaller  dimensions,  assign  to  that 
Uastrious  observer  a  distinguished  place  among  the  most  ingenious 
mechanics  of  our  age. 

The  public  In  general — I  may  even  say  the  greater  partof  astronomers 
— know  not  what  was  the  effect  that  the  great  forty-foot  telescope  had  in 
the  labors  and  discoveries  of  Herschel.  Still,  we  are  not  less  mistaken 
when  we  suppose  that  the  observer  of  Slough  always  used  this  telescope 
than  in  imagining,  with  Baron  von  Zach,  (see  Moiiatlicke  Correspondenz, 
January,  1802)  that  the  colossal  instrument  was  of  no  use  atali;  that  it 
did  not  contribute  to  any  new  discovery;  that  it  must  be  considered  as  a 
mere  object  of  curiosity.  These  assertions  are  distinctly  contradicted 
by  HersehePs  own  words.  In  the  volume  of  Philosophictd  Transactions 
for  the  year  1795  (p.  350)  I  read,  for  example:  "Ontiie28thof  August, 
1789,  having  directed  my  telescope  (of  forty  feet)  to  the  heavens,  I  dis- 
cov«^  the  sixth  satellite  of  Saturn,  and  I  perceived  the  spots  on  that 
planet  better  than  I  had  been  able  to  do  before."  (See  also  relative  to 
this  sixth  satellite  the  Philosophical  Transactions  for  1790,  p.  10.)  In 
that  same  volume  of  1790  (p.  11)  I  find:  "The  great  light  of  my  forty- 
foot  telescope  was  so  useful  that  on  the  17th  of  September,  1789,  I  re- 
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marked  the  seventh  satellite,  then  situated  at  its  greatest  western 
elongation." 

The  10th  of  October,  1791,  Herscbel  saw  the  nng  of  Saturn  and  the 
fourth  satellite,  looking  in  at  the  mirror  of  hia  forty-foot  telescope,  with 
his  naked  eye,  without  any  kind  of  eye-piece. 

Let  ua  acknowledge  the  true  motives  that  prevented  Herscbel  from 
oftener  using  his  forty-foot  telescope.  ITotwithstauding  the  excellence 
of  tlie  mechanism,  the  maneuvering  of  that  iustmment  required  the 
constant  aid  of  two  laborers,  aud  that  of  another  person  charged 
with  noting  the  time  at  the  clock.  Besides  this,  during  nights  when  the 
variation  of  temperature  was  considerable,  this  telescope,  on  account  of 
its  great  mass,  was  always  behind  the  atmosphere  in  thermometric 
changes,  giving  rise  to  a  difference  of  density  in  the  air  within  and 
without  the  tube  very  injurious  to  the  distinctness  of  the  images. 

Herscbel  found  that  in  England  there  are  not  above  a  hundred  hours 
in  a  year  during  which  the  heavens  can  be  advantageously  observed 
with  a  telescope  of  forty  feet,  furnished  with  a  magnifying  power  of  a 
thousand.  This  remark  led  the  celebrated  astronomer  to  the  conclosion 
that  to  take  acompletesurveyof  the  heavens  with  his  large  instrument, 
tboQgh  each  successive  field  should  remain  only  for  an  instant  under 
inspection,  would  not  sequire  less  than  eight  hundred  years. 

He  explains  very  clearly  the  rare  occnrrenee  of  the  circumstances  in 
which  it  is  possible  to  make  good  use  of  a  telescope  of  forty  feet,  and 
of  very  large  aperture. 

A  telescope  does  not  magnify  real  objects  only,  but  magnifies  also 
the  apparent  irregularities  arising  from  atmospheric  refractions;  now, 
all  other  things  being  equal,  these  irregularities  of  refaction  must  be 
80  much  the  greater,  so  much  the  more  frequent,  as  the  stratum  of 
air  is  thicker  through  which  the  rays  have  passed  in  going  to  form  the 
imago. 

Astronomers  expressed  extreme  surprise  when,  in  1782,  they  learued 
that  Herschel  had  applied  linear  magnifying  powers  of  a  thousand,  of 
twelve  hundred,  of  two  thousand  two  hundred,  of  two  thousand  six 
hundred,  and  even  of  six  thousand  times,  to  a  reflecting  telescope  of 
seven  feet  in  length.  The  Boyal  Society  of  London  participated  in  this 
surprise,  aud  officially  requested  Herschel  to  give  publicity  to  the 
means  he  had  adopted  for  using  such  amounts  of  magnifying  power 
in  his  telescopes.  Such  was  the  object  of  a  memoir  that  be  inserted 
in  Volume  LXXU  of  the  Philosophical  Transactions ;  aud  it  dissipated 
[Ul  doubts.  No  one  will  be  surprised  that  maguifying  powers,  which  it 
would  seem  ought  to  have  shown  the  lunar  mountains  as  the  chain  of 
llont  Blanc  is  seen  from  Mafoo,  fix>m  Lyons,  and  even  from  Geneva, 
were  not  easily  believed  in.  Tbey  did  not  know  that  Herscbel  had 
sever  used  magnifying  powers  of  three  thousand  and  six  thousand 
times,  exxiept  in  observing  brilliaiA  stars;  they  had  not  remembered 
that  light  reflected  by  planetary  bodies  is  too  feeUe  to  coutinue  distinct 
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under  the  same  degree  of  magoifying  pover  as  the  direct  light  of  the 
fixed  stars  does. 

Opticians  had  given  up,  more  from  theory  than  from  careful  esperi- 
ineots,  attempting  high  magnifying  powers,  even  for  reflecting  te1escoi>es. 
They  thought  that  the  image  of  a  small  circle  cannot  be  distinct,  cannot 
be  sharp  at  the  edges,  unless  the  pencil  of  niys  coming  from  the  object 
in  nearly  parallel  lines,  and  which  enters  the  eye  after  having  passed 
through  the  eye-piece,  be  suEBcieutly  brood.  This  being  once  granted, 
the  inference  followed  that  an  image  ceases  to  be  well  defined  when  it 
does  not  strike  at  least  two  of  the  nervous  filaments  of  the  retina  with 
which  that  organ  is  snpposed  to  be  overspread.  These  gratuitous 
conditions,  grafted  on  each  other,  vanished  in  presence  of  Herschel'n 
observations.  After  having  put  himself  ou  his  guard  against  the  efl<;cts 
of  difi'raction — that  is  to  say,  against  the  scatteriug  that  light  undergoes 
when  it  passes  the  terminal  angles  of  bodies — the  illustrious  astronomer 
proved,  in  1786,  that  objects  can  be  seen  well  defined  by  means  of  pen- 
cils of  liRht  whose  diameter  does  not  equal  five-tenths  of  a  milli:ueter. 

Herschel  considered  the  almost  UDaoimoas  opinion  of  the  double-lens 
eyepiece  being  preferable  to  the  siugle-leoa  eyepiece  as  a  very  injurious 
prejudice  to  science,  since  cxjMricuce  proved  to  him,  notwithstanding  all 
theoretic  dednctions,  that,  with  equal  magnifying  powers,  in  reflecting 
telescopes,  at  least  (and  this  restriction  is  of  some  consequence),  the 
images  were  brighter  and  better  defined  with  single  than  with  double 
eye-pieces.  On  one  occasion  this  latter  eyepiece  conid  not  show  him 
the  bands  of  Satuni,  while  by  the  aid  of  a  single  lens  they  were  perfe<!tly 
visible.  Herschel  said:  "The  double  eye-piece  must  be  left  to  amateurs, 
and  to  those  who,  for  some  particular  object,  require  a  large  field  of  vis- 
ion."   (Philosophical  Transactions,  178^,  pp.  S4  and  95.1 

It  is  not  only  relative  to  the  comparative  merit  of  single  or  double 
eye-pieces  that  Herschel  difi'ers  in  opinion  fTOm  opticians  generally. 
He  thinks,  moreover,  that  be  has  proved,  by  decisive  experiments,  that 
concave  eye-pieces  (like  that  osed  by  Galileo)  surpass  the  convex  eye- 
piece, both  as  regards  clearness  and  definition. 

Herschel  assigns  the  date  of  177G  to  the  experiments  which  he  made 
to  decide  this  question,  (rhilosophical  Transactions,  year  1815,  p.  297.) 
Plano-concave  and  double-concave  lenses  produced  similar  effects.  lu 
what  did  these  lenses  differ  from  the  double-convex  lenses?  In  one 
particular  only:  the  latter  received  the  rays  refiected  by  the  large  mir- 
ror of  the  telescope  after  their  union  at  the  focus,  whereas  the  concave 
leuses  received  tlie  same  rays  before  that  union.  When  the  observer 
made  use  of  a  convex  lens,  the  rays  that  went  to  the  back  of  the  eye  to 
form  an  image  on  the  retina  bad  previously  crossed  each  other  in  the  air, 
but  no  crossing  of  this  kind  took  place  when  the  observer  used  a  con- 
cave lens.  Holding  the  double  advantage  of  this  latter  sort  of  lens 
over  the  other  as  quite  proved,  one  would  be  inclined,  like  Herschel, 
Us 
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to  admit  "tbat  a  certain  mecbanical  effect,  iDJarioas  to  clearness  and 
defiDition,  would  accompauy  tlie  focal  crossiug  of  the  rays  of  light."^ 

This  idea  of  the  crossing  of  the  rays  suggested  an  experiment, 
the  result  of  which  deserves  to  be  reconled.  A  telescope  of  ten 
English  feet  was  <lirected  toward  an  advertisement  covered  with  very 
email  printing,  and  placed  at  a  safficient  distance.  The  convex  lens 
of  the  eye-piece  was  carried,  not  by  a  tube,  properly  so  called,  but  by 
fonr  Hne  rigid  wires,  placed  at  right  angles;  this  arraofirement  left 
the  focus  open  in  almost  every  direction.  A  concave  mirror  was  then 
placed  so  that  it  threw  a  very  condensed  image  of  the  sun  laterally 
on  the  very  spot  where  the  image  of  the  advertisement  was  formed, 
The  solar  rays,  atter  having  crossed  each  other,  finding  DOthiog 
on  their  route,  went  on  and  lost  themselves  in  space.  A  screen, 
however,  allowed  the  rays  to  be  intercepted  at  will  before  they  united. 
This  done,  having  applied  the  eye  to  the  eye-piece,  and  directed  all  bis 
attention  to  the  telescopic  image  of  the  advertisement,  Herschet  did 
not  perceive  that  the  taking  away  and  then  replacing  the  screen  made 
the  least  change  in  the  brightness  or  definition  of  the  letters.  It  was, 
therefore,  of  no  consequence,  in  this  instance  as  well  as  in  the  other, 
whether  the  immense  qnantity  of  solar  rays  crossed  each  other  at  the 
verj'  place  where,  tn  another  direction,  the  rays  united  that  formed  the 
image  of  the  letters.  I  have  marked  in  Italics  the  words  that  especially 
show  in  what  this  curions  experiment  differs  from  the  previous  experi- 
ments, and  yet  does  not  entirely  contradict  them.  In  this  instance,  the 
rays  were  of  different  origin,  those  coming  from  the  a<lvertisement  and 
those  from  the  snn  crossedeachother,  respectively,  in  an  almost  rectan- 
gular direction;  while  in  the  comparative  examination  of  the  stars  with 
convex  and  with  concave  eye-pieces,  the  rays  that  seemed  tohave  amutual 
influence  had  a  common  origin,  and  crossed  each  other  at  very  acute 
angles.  There  seems  to  be  nothing,  then,  in  the  results  at  which  we 
need  to  be  much  anrprised. 

Herachel  increased  the  catalogue,  already  so  extensive,  of  the  myste- 
ries of  vision,  when  he  explained  in  what  manner  we  must  endeavor  to 
distinguish  separately  tbe  two  members  of  certain  double  stars  very 
close  to  each  other.  He  said,  "  If  yon  wish  to  assure  yourself  that  ^ 
CorouEc  is  a  double  star,  first  direct  yonr  telescope  to  a  Geminomm,  to 
C  Aquarii,  to  /i  Draconis,  to  p  Hercnlis,  to  a  Piscium,  to  c  Lyne.  Look 
at  those  stars  for  a  long  time,  so  as  to  acqnire  tbe  habit  of  observing 
such  objects;  then  pass  on  to  f  Ursee  majoris,  where  tbe  closeness  of 
the  two  members  is  still  greater.    In  a  third  essay  select  i  Bootis, 

*  On  compajiDg  the  Caasegrain  telescopes,  wi(h  a  small  convtii  mirror,  to  the  Qre- 
goriao  t«lMCopes,  with  a  small  concave  mirror,  Cnptaia  Kater  found  that  the  former, 
in  which  tbe  laminoiu  rays  do  not  cross  each  other  befbre  &UiDg  on  the  small  mirror, 
possess,  as  to  inteiisity,  a  marked  advaotage  over  tbe  latter,  ia  which  this  croaoiog 
takes  placo. 
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(marked  H  by  Flamsteed  and  t  in  Harris's  maps,)*  tbe  star  that  pre- 
cedes a  Orionis  n  of  tbe  same  cotiHtellution,  and  joa  will  tben  be  pre- 
pared for  tbe  more  difficult  obserratian  of  ij  Coronie.  Indeed,  ij  Ooronie 
is  ft  sort  of  niiniatare  of  i  Bootis,  wbicb  may  itself  be  considered  as  a 
miniature  of  a  Geminorum."    (Pbilosophical  Transactions,  1783,  p.  100,) 

As  soon  as  Piazzi,  Olbers,  and  Harding  had  discovered  three  of  tbe 
namerous  telescopic  planets  now  known,  Herschel  proposexl  to  himself 
to  determine  their  real  magnitiidea;  but  telescopes  not  having  then  been 
applied  to  the  mcannrement  of  excessively  small  angles,  it  became  requi- 
site, in  order  to  avoid  any  illnsion,  to  try  some  experiments  adapted  to 
giving  a  scale  of  the  powers  of  those  instruments.  Of  the  labor  of  onr 
indefatigable  astronomer  in  this  line,  I  am  going  to  give  a  condensed 
account. 

Tbe  author  relates  first,  that  in  1774  be  endeavored  to  ascertain  ex- 
perimentally, with  the  naked  eye.  and  at  tbe  distance  of  distinct  vision, 
what  angle  a  circle  mast  subtend  to  be  distinguished  by  its  form  from  a 
sqaare  of  similar  dimensions.  The  angle  was  never  smaller  than  2'  17" ; 
therefore,  at  its  maximum  it  was  about  one-fonrteeoth  of  the  angle  sub- 
tended by  the  diameter  of  the  moon. 

Herschel  did  not  say  of  what  natnre  the  circles  and  squares  of 
paper  were  that  be  used,  nor  on  what  background  they  were  prqjected. 
It  is  an  omission  to  be  regrettetl,  since  in  those  phenomena  the  intensity 
of  light  must  be  an  important  feature.  Howeverit  may  bavebeen,  the 
scmpnlons  observer,  not  daring  to  extend  to  telescopic  vision  what 
be  had  discovered  relative  to  vision  with  the  naked  eye,  he  undertook  to 
do  away  with  all  doubt  by  direct  observations. 

On  examining  some  heads  of  pins,  placed  at  ^  distance  in  tbe  open 
air,  with  a  three-foot  telescope,  Herschel  could  easily  discern  that  those 
bodies  were  ronud  when  the  subtended  angles  became,  after  being 
magnified,  2'  19".  This  is  almost  exactly  the  result  obtained  with  the 
naked  eye. 

When  the  globules  were  darker — when,  instead  of  pins'  beads,  small 
globales  of  sealiugwas  were  used — their  spherical  form  did  not  begin  to 
be  distinctly  visible  till  tbe  moment  when  the  subtended  magnified 
angles — that  is,  the  moment  when  the  natural  angle  multiplied  by  the 
magnifying  power— amounted  to  five  minutes. 

In  a  subsequent  series  of  experiments,  some  globules  of  silver,  placed 
very  far  firom  the  observer,  allowed  their  globular  form  to  be  perceived, 
even  when  the  magnified  angle  remained  below  two  minutes. 

*  In  the  selection  of  1  Boolia  as  a  test,  Arago  liiis  taken  tho  precantion  of  ipviug  its 
carreapondiiiK  den omi notion  in  other  cataloguea,  and  Bailey  appends  the  following  uote. 
No.  20S3,  tu  44  Bootis ;  "  In  the  British  Catalogue  Ibis  star  is  not  dauot«d  by  any  Ivttcr, 
bat  Bayer  calls  it  i,  and  on  referriug  to  the  earliest  MS.  catatogae  in  USS.  Vol.  XXT, 
I  find  it  is  there  so  designated ;  I  have  therefore  restored  the  tetter."  (Soe  Bailey's 
edition  of  Ftamsteed's  British  Catalofjne  of  Stars,  1835.)  The  dietaoce  between  the 
two  membeTH  of  this  donble  star  Is  3''.7,  and  poellion  33°.S.    (See  Bedford  Cycle.) — 

TlUM8I.i.TOS. 


.y  Google 


212  HEBSCHEL. 

Under  equality  of  sabteuded  angle,  tlien,  the  telescopic  vision  with 
atroQg  inagDifyiDg  powers  showed  itself  8a|>erior  to  the  naked-eye  vision. 
This  result  is  not  animportant. 

If  we  talte  notice  of  the  magnifying  powers  nsed  by  Herscbel  in  these 
laborious  researches — powers  that  often  exceeded  five  hundred  times — it 
will  appear  to  be  established  that  the  telescopes  possessed  by  modem 
astronomers  may  serve  to  verify  the  round  form  of  distant  objects,  tlie 
form  of  celestial  bodies,  even  when  the  diameters  of  those  bodies  do  not 
Bubteud  naturally,  to  the  naked  eye,  angles  of  above  three-tenths  of  a 
second;  and  500  mnltiplied  by  three-tenths  of  a  second  give  2'  30", 

Much  still  remained  to  be  learned  in  regard  to  refracting  telescopes ; 
even  when  they  already  served  to  reveal  brilliant  astronomical  phenom- 
ena; the  result  was  due  rather  to  chance  than  to  definite  theory.  Their 
theory,  as  far  as  it  depended  on  geometry  and  optics,  had  maile  rapid 
progress.  These  two  early  phases  of  the  problem  leave  but  little  more 
to  be  wished  for;  it  is  not  so  with  a  third  phase,  hitherto  a  good  deal  ne- 
glected, connected  with  physiology,  and  with  the  action  of  light  on  the 
nervous  system.  Therefore,  we  should  search  in  vain  in  old  treatises  on 
optics  and  on  astronomy  for  a  strict  and  complete  discossion  on  the 
comparative  effect  that  the  size  and  intensity  of  the  images  that  the 
magnifying  power  and  the  aperture  of  a  telescope  may  have,  by  night 
and  by  day,  on  the  visibility  of  the  faintest  stars.  This  lacuna  Herscbel 
tried  to  fill  op  in  1799;  such  was  the  aim  of  the  memoir  entitled  "On 
the  Space-penetrating  Power  of  Telescopes." 

This  memoir  contains  excellent  things;  still  it  is  far  from  exhaasting 
the  subject.  The  author,  for  instance,  entirely  overlooks  the  observa- 
tions made  by  day.  I.  also  find  that  the  hypothetical  part  of  the  dis- 
cussion is  not  i»erhap8  as  distinctly  separated  from  the  rigorous  part  as 
it  might  be;  that  doubtful  numbers,  though  given  with  a  degree  of 
precision  down  to  the  smallest  decimals,  do  not  contrast  well  as  terms 
of  comparison  with  those  which,  on  the  contrary,  rest  on  observations 
bearing  mathematical  evidence  of  correctness. 

Whatever  may  be  thought  of  these  remarks,  the  astronomer  or  the 
physicist  who  would  like  again  to  undertake  the  question  of  visibility 
with  telescopes  will  find  some  important  facts  in  Herscbel's  memoir, 
and  some  ingenious  observations,  well  adapted  to  serve  them  as  guides. 

LABOBS  IN  smunEAI.  ASTB0K03IT. 

The  curious  phenomenon  of  a  periodical  change  of  intensity  in  certain 
stars  very  early  esciti-d  the  earnest  attention  of  Herscbel.  The  first  me- 
moir by  that  iilustrious  observer,  presented  to  the  Koyal  Society  of  Lon- 
don, and  inserted  in  the  Philosophical  Transactions,  treats  especially 
of  the  changes  of  intensity  of  the  star  o  in  the  neck  of  the  Whale. 

Thismemoir  was  dated  from  Biith,May,1780.  Eleven  years  afterward, 
in  the  month  of  December,  1791,  Herschel  commnnicated  a  second  time 
to  that  celebrated  English  society  the  observations  that  he  bad  Kiade  by 
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occasionally  directing  his  telescopes  to  this  inysterions  star.  At  both 
those  epochs  the  observer's  atteutiou  waa  chiefly  directed  to  the  absolate 
Tslaes  of  the  mcuhna  and  minimi  of  intensity. 

The  changeable  star  in  the  Whale  was  not  the  only  periodical  star 
■with  which  Hersehet  occupied  himself.  His  observations  of  1795  and  of 
1796  proved  that  a  Hercalis  also  belongs  to  the  category  of  variable 
stars,  and  that  the  time  requisite  for  the  accoinpltshment  of  all  the 
changes  of  intensity,  and  for  the  star's  return  to  any  given  state,  was 
sixty  days  and  a  quarter.  When  Herachel  obtained  this  result,  about 
ten  changeable  stare  were  already  known ;  but  they  were  all  either  of 
very  long  or  very  short  periods.  The  illustrious  astronomer  considered 
that  by  introdncing  between  two  groups  that  exhibited  very  short  and 
very  long  periods  a  star  of  somewhat  intermediate  conditions — for  in- 
stance, one  requiring  sixty  days  to  accomplish  all  its  variations  of  ioten- 
Bity — he  had  advanced  the  theory  of  these  phenomena  by  an  essential 
step;  the  theory  at  least  that  attributes  all  to  a  movement  of  rotation 
which  the  stars  may  undergo  round  their  centers. 

Sir  William  Herschel's  catalogues  of  double  stare  offer  a  considerable 
nnmber  to  which  he  ascribes  a  decided  greeu  or  blue  tint.  In  binary 
combinations,  when  the  small  star  appears  very  blue  or  very  green,  the 
large  one  is  usually  yellow  or  red.  It  does  not  appear  that  the  great 
astn>nomer  took  sofScient  interest  in  this  circumstance.  I  do  not  find, 
indeed,  that  the  almost  constant  association  of  two  complementary  colors 
(of  yellow  aud  blue,  or  of  red  and  green)  ever  led  him  to  suspect  that 
oneof  those  colors  might  not  have  anything  real  in  it,  that  It  often  might 
be  a  mere  illusion,  a  mere  result  of  contrast.  It  was  only  in  1825  that 
I  showed  that  there  are  stars  whosecontrast  really  explains  their  appar- 
ent color;  but  I  have  proved  besides  that  blue  ia  lucoutestably  the  color 
of  certain  insulated  stars,  or  stars  that  have  only  white  ones,  or  other 
blue  ones,  in  their  vicinity.  Bed  is  the  only  color  that  the  ancients  ever 
distinguished  from  white  in  their  catalogues. 

Herscbel  also  endeavored  to  introduce  unmbers  in  the  classiQcation  of 
stars  as  to  magnitude;  he  has  endeavored,  by  means  of  these,  to 
show  the  comparative  intensity  of  a  star  of  the  fltet  magnitude  with  one 
of  second,  or  one  of  third  magnitude,  &c. 

In  one  of  the  earliest  of  Herachcl's  memoira,  we  find  that  the  apparent 
sidereal  diametera  are  proved  to  bo  for  the  greater  part  factitious,  even 
when  the  best  telescopes  are  used.  Diameters  estimated  by  seconds — 
thac  is  to  say,  reduced  nccordingto  the  magnifying  jtower — diminish  in 
certainty  as  the  magnifying  power  is  increased.  These  results  are  of  th« 
greatest  importance. 

In  the  course  of  his  investigation  of  sidereal  parallax,  thoagb  without 
finding  it,  Herscbel  made  an  important  discovery — that  of  the  proper 
motion  of  our  system.  To  show  distinctly  the  direction  of  the  motion  of 
the  solar  system,  not  only  was  a  displacement  of  the  sidereal  perepective 
required,  but  profound  mathematical  knowledge,  and  a  peculiar  tact. 
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Tbi3  pecnliar  tact  Heractiel  possessed  i»  an  eminent  degree.  Moreover, 
tbc  resalt  deduced  from  tlie  very  small  number  of  proper  motions  known 
at  tbe  beginning  of  1783,  baa  l>eea  found  almost  to  agree  with  that  found 
recently  by  our  best  astronomers,  with  the  application  of  subtile 
analytical  formolsB,  to  a  considerable  number  of  exact  observations. 

The  proper  motions  of  the  stars  have  been  known  for  more  than  a 
century,  and  even  Fonteoelle  used  to  say,  in  1738,  that  the  sun  has  pro- 
bably a  similar  motion.  The  idea  of  partly  attributing  the  displace- 
ment of  the  stars  to  a  motion  of  the  sun  bad  suggested  itself  to  Bradley 
and  to  Mayer.  Lambert  especially  had  been  very  explicit  on  the  subject. 
TJutil  then,  however,  there  were  only  conjectures  and  mere  probabilities. 
Herschel  passed  these  limits.  He  proved  that  the  sun  himself  posi- 
tively moves,  and  that  in  this  respect  that  immense  and  dazzling  body 
must  also  be  classed  among  the  stars ;  that  the  apparently  inextricable 
irregularities  of  numerous  sidereal  proper  motions  arise  iu  great 
measure  from  the  displacement  of  the  solar  system;  that,  in  short,  tbe 
point  of  space  toward  which  we  are  annually  advancing  is  situated  in 
the  constellation  of  Hercnles. 

These  are  magnificent  results.  The  discovery  of  the  proper  motion  of 
our  system  will  always  be  accounted  among  Herscbel's  highest  claims  to 
glory,  even  after  the  mention  that  my  duty  aa  historian  has  obliged  me 
to  make  of  the  anterior  conjectures  of  Fontenelle,  of  Bradley,  of  Mayer, 
and  of  Lambert 

By  the  side  of  this  great  discovery  we  sbonld  place  another,  that  seems 
likely  to  be  expanded  in  future.  The  results  which  it  allows  us  to  hope 
forwillbeof  extreme  importance.  The  discovery  here  alluded  to  was 
announced  to  the  learned  world  in  1803 ;  it  is  that  of  the  reciprocal  de- 
pendence of  several  stars,  connected  the  one  with  the  other,  as  the 
several  planets  and  their  satellites  of  our  system  are  with  the  sun. 

Let  QS  to  these  immortal  labors  add  the  ingenious  ideas  tbat  we  owe 
to  Herschel  on  the  nebula,  on  the  constitution  of  the  Milky  Way,  on  the 
universe  as  a  whole — ideas  which  almost  by  themselves  constitute  the 
actual  history  of  the  formation  of  tbe  worlds — and  we  cannot  have  too 
deep  a  reverence  for  that  powerful  genius  tbat  notwithstanding  the 
play  of  an  ardent  imagination  scarcely  ever  erred. 

LA^OBS  BBLATtTE  TO  THE  SOLAB  8TBTBM. 

Herschel  devot«d  much  time  to  the  sun,  but  only  relative  to  its  physical 
constitution.  The  observations  that  be  made  on  this  subject,  and  the 
consequences  that  he  deduced  from  thctn,  equal  in  interest  tbe  most 
ingenious  discoveries  for  which  the  sciences  are  indebted  to  him. 

In  his  important  memoir  in  170o,  the  great  astronomer  declares  him- 
self convinced  that  the  substance  by  the  intermediation  of  which  the 
sun  shines  cannot  be  either  a  liquid  or  an  elastic  duid.  It  must  be 
analogous  to  our  clouds,  and  float  iu  the  transparent  atmosphere  of  that 
body.    The  sun  has,  according  to  him,  two  atmospheres,  endowed  with 
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motions  qaito  indepeodeat  of  each  other.  An  elastic  fluid  of  an  nDbnovn 
nature  is  I>eiDg  constantly  formed  on  tho,  dark  surface  of  the  sun,  and 
rising  np,  on  acconnt  of  its  speci&c  lightness,  it  forms  the  pores  ia  the 
stratarn  of  reflecting  clouds ;  then,  combiDiDg  with  other  gasea,  it  pro- 
duces the  strice  in  the  region  of  luminous  clouds.  When  the  ascend- 
ing currents  are  potrerfbl,  they  give  rise  to  the  nuclst,  to  penumbrw,  and 
the /acute.  If  this  explanation  of  the  formation  of  solar  spots  is  well 
founded,  we  must  expect  to  find  that  the  snn  does  not  constantly  emit 
equal  qnautiCies  of  light  and  heat.  Recent  obserrations  have  verified 
this  conclusion.  But  targe  nuclei,  large  penumbne,  strife,  faculte,  do 
they  indicate  an  abundant,  luminous,  and  calorific  emission,  as  Herschcl 
supposed  i  That  would  be  the  result  of  bis  hypothesis  on  the  exist- 
ence of  very  active  ascending  currents,  but  direct  experience  seems  to 
contradict  it. 

The  following  is  the  way  in  which  a  learned  physicist,  Sir  David 
Brewster,  appreciates  this  view  of  Herschel's:  "It  ia  not  conceivable 
that  luminous  clouds,  ceding  to  the  lightest  impulses  and  in  a  state  of 
constant  change,  can  bo  the  source  of  the  sun's  devouring  flame  and  of 
the  dazzHog  tight  which  it  emits ;  nor  can  we  admit,  besides,  tb.it  the 
feeble  barrier  formed  by  planetary  clouds  would  shelter  the  objects 
that  it  might  cover  from  the  destructive  eflects  of  the  superior  elements." 
Sir  David  Brewster  imagines  that  the  non-luminous  rays  of  caloric, 
which  form  a  constituent  part  of  the  solar  light,  are  emitted  by  the  daric 
nucleus  of  the  sun;  while  the  visible  colored  rays  proceed  from  the 
Inmioous  matter  by  which  the  nucleus  is  surrounded.  "From  thence," 
he  says,  "  proceeds  the  reasou  of  light  and  heat  always  appearing  in  a 
state  of  combination;  the  one  emanation  cannot  be  obtained  without 
the  other.  With  this  hypothesis  we  could  readily  explain  why  it  is 
hottest  when  there  arc  most  spots,  because  the  heat  of  the  nucleus  would 
then  reach  as  without  having  been  weakened  by  the  atmosphere  that  it 
naually  has  to  traverse."  But  it  is  far  from  being  an  ascertained  fact 
that  we  experience  increased  heat  during  the  apparition  of  solar  spots; 
the  inverse  phenomenon  is  more  probably  true. 

Henicbel  also  studied  the  physical  constitution  of  the  moon.  In  1780, 
he  sought  to  measure  the  height  of  the  mountains  of  our  satellite.  The 
conclusion  that  he  drew  from  Ms  observations  was,  that  few  of  the  lunar 
mountaius  exceed  800  meters,  (or  2,C00  feet.)  More  recent  seleno- 
graphic  observations  give  conclusions  different  from  this.  There  is 
reason  to  remark,  on  this  occasion,  how  much  the  result  presented  by 
Herschel  differs  from  any  tendency  to  the  extraordinary  or  the  gigantic, 
that  has  been  so  unjustly  assigned  as  the  characteristic  of  the  illustrious 
astronomer. 

At  the  close  of  1787,  Herschel  presented  a  memoir  to  the  Boyal  So- 
ciety, the  title  of  which  musthave  made  a  strong  impression  on  the  popu- 
lar mind.  The  author  therein  relates  that,  on  the  19th  of  April,  1787, 
he  had  observed  in  the  uoa-illuminated  part  of  the  moon — that  is,  in 
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the  then  dark  portion — three  volcauoes  in  a  state  of  ignition.  Two  of 
these  volcanoes  appeared  to  be  on  the  decline,  the  other  appeared  to  be  ac- 
tive. Such  was  his  conviction  of  the  reality  of  the  pheDomeoon,  that  the 
nest  moruing  he  made  the  following  record :  "  The  volcano  burns  with 
more  violence  than  last  night."  The  real  diameter  of  the  volcanic  light 
waa  5,000  meters,  (16,400  English  feet.)  Its  intensity  appeared  vary 
superior  to  that  of  the  nncteus  of  a  comet  then  iu  apparition.  He 
further  added :  "  The  objects  situated  near  the  crater  are  feebly  illnmin- 
ated  by  the  light  thatemsnatesfrom  it  {"and  concludes  thus:  "  In  short, 
this  eruption  very  mnch  resembles  the  one  I  witnessed  on  the  4th  of 
May,  1783." 

How  happens  it,  after  such  exact  observations,  that  few  astronomers 
now  admit  the  existence  of  active  volcanoes  in  the  moou  (  I  will  explain 
this  aingnlarity  In  a  few  words. 

The  varions  parts  of  oar  satellite  do  not  all  equally  reflect  light  Here, 
it  may  depend  on  the  form,  elsewhere,  on  the  nature  of  the  materials. 
Those  who  have  examined  the  moon  with  telescopes  know  bow  very 
considerable  the  difference  arising  from  these  two  causes  may  be,  how 
much  brighter  one  point  of  the  moon  sometimes  is  than  those  around 
it.  Now,  it  is  quite  evident  that  the  relations  of  intensity  between  the 
faint  parts  and  the  brilliant  ones  must  continue  to  exist,  whatever  be 
the  origin  of  the  illnminating  light.  In  the  portion  of  the  lunar  globe 
that  is  illuminated  by  the  sun  there  are,  everyone  knows,  some  points, 
the  brightness  of  which  is  extraordinary  compared  to  those  around  them ; 
those  same  points,  when  they  are  seen  in  that  portion  of  the  moou  that  is 
only  lighted  by  the  earth,  or  in  the  ash-colored  part.,  will  still  predominate 
over  the  neighboring  regions  by  their  comparative  intensity.  Thus  we 
may  explain  the  observations  of  the  Slough  astronomer,  without  recur- 
ring to  volcanoes.  While  the  observer  was  studying  in  the  non-illumin- 
ated portion  of  the  moon  the  supposed  volcano  of  the  20th  of  April, 
1787,  his  nine-foot  telescope  showed  him  in  truth,  by  the  aid  of  the 
secondary  rays  proceeding  from  the  earth,  even  the  darkest  spots. 

Herschel  did  not  recur  to  the  discussion  of  the  supposed  actually 
burning  lunar  volcanoes  until  1791,  In  the  volume  of  the  Philosophical 
Transactions  for  1792,  he  relates  that  in  directing  a  twenty-foot  telescope, 
magnifying  three  hundred  and  sixty  times,  Ui  the  entirely  eclipsed  moon, 
on  the  22d  of  October,  1790,  there  were  visible,  over  the  whole  face  of 
the  satellite,  about  a  hundred  and  fifty  very  luminous  red  points.  The 
author  declares  that  he  will  observe  the  greatest  reserve  relative  to  the 
nature  of  all  these  points,  their  great  brightness,  and  their  remarkable 
color. 

Yet  ia  not  red  the  usnal  color  of  the  moou  when  eclipsed,  and  when 
it  has  not  entirely  disappeared!  Could  the  solar  rays  reaching  o«r 
satellite  by  the  effect  of  refraction,  and  after  an  absorption  expeneuecd 
in  the  lowest  strata  of  the  terrestrial  atmosphere,  receive  any  other  tiotf 
Are  there  not  iu  the  moon,  when  freely  illuminated,  and  opposite  to  the 
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Buo,  from  one  to  two  Iinndred  little  jwint^,  remarkable  by  the  bri^litness 
of  their  light  T  Would  it  be  possibly  for  these  little  points  not  to  be 
also  distingaishable  in  the  moon  when  it  receives  ouly  the  portion  of 
Bolar  light  wbicb  is  refracted  and  colored  by  our  atmosphere  T 

Herschel  was  more  snccessfnl  in  bis  remarks  on  the  absence  of  a  lunar 
atmosphere.  During  the  solar  eclipse  of  the  5th  September,  1T93,  the 
illustrious  astronomer  particularly  directed  his  attention  to  the  shape 
of  the  acute  horn  resulting  from  the  intersection  of  the  limbs  of  the  moon 
and  of  the  snn.  Ho  deduced  from  bia  observation  that  if  toward  the 
point  of  the  bom  there  bad  been  a  deviation  of  only  one  second,  occa- 
sioned by  the  refraction  of  the  solar  light  in  the  lunar  atmosphere,  it 
would  not  have  escaped  bim. 

He  also  made  the  planets  the  object  of  nnmerooa  researches.  Mer- 
cnry  was  the  one  to  which  he  gave  least  attention ;  he  found  its  disk 
perfectly  round  on  observing  it  during  its  projection — that  is  to  say,  in 
astronomical  language,  during  its  transit  over  the  euu,  on  the  9th  of 
November,  1302.  He  sought  to  determine  the  time  of  the  rotation  of 
Venns  as  early  as  1777.  He  published  two  memoirs  relative  to  Mars, 
the  one  in  1781,  the  other  in  1784,  and  we  owe  to  him  the  discovery  of  its 
being  flattened  at  the  x>oles.  After  the  discovery  of  the  small  planets, 
Ceres,  Pallas,  Jnno,  and  Ycsta,  by  Fiazzi,  Olbers,  and  Harding,  Her 
echct  applied  himself  to  measuring  their  angulardJameters.  He  concluded 
from  his  researches  that  those  four  new  bodies  did  not  deserve  the  name 
of  planets,  and  he  proposed  to  call  them  asteroids.  This  epithet  was 
subsequently  adopted,  though  bitt«rly  criticised  by  a  historian  of  the 
Royal  Society  of  London,  Dr.  Thomson,  who  went  so  far  as  to  suggest 
that  the  learned  astronomer  *'  had  wished  to  deprive  the  first  obser\'er8 
of  those  bodies  of  all  idea  of  rating  themselves  as  high  as  himself  in  the 
scale  of  astronomical  discoverers."  I  should  require  nothing  further 
to  annihilate  such  an  imputation  than  to  put  it  by  the  side  of  the  fol- 
lowing passage,  extracted  from  a  memoir  by  this  celebrated  astronomer, 
published  in  the  Philosophical  Transactions  for  the  year  1805:  "The 
specific  difference  existing  between  planets  and  asteroids  appears  now, 
by  the  addition  of  a  third  individual  of  the  latter  species,  to  be  more 
completely  established,  and  that  circumstance,  in  my  opinion,  has  added 
more  to  the  ornament  of  our  system  than  the  discovery  of  a  new  planet 
could  have  done." 

Although  much  has  not  resulted  from  Herschcl's  investigations  in 
regard  to  the  physical  constitution  of  Jupit«r,  astronomy  is  indebted  to 
him  for  several  important  results  relative  to  the  time  of  that  planet's 
rotation.  He  also  made  numerous  observations  on  the  distances  nnd 
comparative  magnitude  of  its  satellites. 

Tlie  compression  of  Saturn,  the  duration  of  its  rotation,  the  physical 
constitution  of  this  planet  and  that  of  its  ring,  were,  on  the  part  of 
Herschel,  the  object  of  numerous  researches  which  have  much  contributed 
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to  the  progress  of  planetary  astronomy.  Bat  on  this  subject  two  im- 
portant diacoveries  especially  adtled  new  glory  to  his  name. 

Of  thta  lire  kuowa  satellites  of  Satarn  at  the  close  of  the  seventeenth 
century,  Uuygeus  had  discovered  the  fourth ;  Cassiui  the  others. 

The  field  seemed  to  be  exhausted,  when  news  from  Slough  announced 
that  this  was  a  mistake. 

Ou  the  2Sth  of  August,  1789,  the  great  forty-foot  telescope  revealed 
to  Herschcl  a  satellite  still  nearer  to  the  ring  than  the  other  five  already 
observed.  According  to  the  principles  of  the  nomenclature  previously 
adopted,  the  small  body  of  the  28th  August  ought  to  have  heen  called 
the  first  satelli tcof  Saturn ;  the  numbers  indicating  theplaces  of  the  other 
live  would  then  have  been  each  iucreased  by  a  unity.  But  the  fear  of 
iutroduciug  confusion  into  science  by  these  continual  changes  of  denom- 
ination induced  a  preference  for  calling  the  new  satellite  the  sixth. 

Thanks  to  the  prodigious  powers  of  the  forty-foot  telescope,  a  last 
Batellite,  the  seventh,  showed  itself  on  the  17th  of  September,  1789, 
between  the  sixth  and  the  ring. 

This  seventh  satellit*  is  extremely  faint  Herschel,  however,  snc- 
cceded  in  seeing  it  wheuevcr  circumstances  were  very  favorable,  even 
by  the  aid  of  the  twenty-foot  telescope. 

The  discovery  of  the  planet  Uranus,  and  the  detection  of  its  satellites, 
will  always  occupy  one  of  the  highest  places  among  those  by  which 
modern  astronomy  is  honored. 

On  the  13th  of  March,  17S1,  between  ten  and  eleven  o'clock  at  night, 
while  Uerschd  was  examining  the  small  stars  near  H  Gemlnornnt  with  a 
seven-foot  telescoi>e,  bearing  a  magnifying  power  of  two  hundred  and 
twenty-seven  times,  one  of  these  stars  seemed  to  have  au  unusual 
diameter,  and  it  was,  therefore,  thought  to  be  a  comet.  It  was  under 
this  denomination  that  it  was  discussed  at  the  Eoyal  Society  of  Loudon. 
But  the  researches  of  nerschcl  and  of  Laplace  showed  later  that  the 
orbit  of  the  new  body  was  nearly  circular,  and  Urauus  was  conse- 
quently elevated  to  the  rank  of  a  planet. 

The  immense  distance  of  Uranus,  its  small  angular  diameter,  and  the 
feebleness  of  its  light,  scarcely  allowed  the  hope  that,  if  that  body  had 
satellites,  they  could  be  perceived  from  the  earth.  Herschel  was  not 
a  man  to  he  deterred  hysuch  discouraging  conjectures.  Therefore,  since 
liowerfnl  telescopes  of  the  ordinary  construction — that  is  to  say,  with 
two  mirrors  conjugated — had  not  enabled  him  to  discover  anything,  ho 
substitutt^'d,  in  the  beginning  of  January,  1787, /ront-rfew  telescopes — 
that  is,  telescopes  throwing  much  more  light  on  the  objects,  the  small- 
mirror  being  then  suppressed,  and  with  it  one  of  the  causes  of  loss  of 
light  is  got  rid  of. 

By  this  moaua,  with  patient  labor  and  observations  requiring  a  rare 
perseverance,  Herschel  made  (from  the  11th  of  January,  1787,  to  the 
28th  of  February,  1794)  the  discovery  of  the  six  satellites  of  his  planet, 
and  thus  completed  the  system  of  worlds  that  belongs  entirely  to  him- 
aelf. 
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There  are  several  of  Herscbel's  memoirs  od  cometa.  Id  noalyzing 
tlicm  we  shall  see  that  this  acute  observer  could  not  touch  anything 
without  making  further  discoveries  in  regard  to  it. 

He  applied  some  of  his  flue  iustrumeuts  to  the  study  of  the  physical 
constitution  of  a  comet  discovered  by  Mr.  Pigott,  on  the  28th  September, 
1807.  TbeDuclenswasrouadandwell-determiued.  Some  measures  taken 
on  the  day  when  the  nucleus  subtended  only  an  angle  of  a  single  second 
gave  as  its  real  diameter  yj^  of  the  diameter  of  the  earth. 

Herschelsaw  no  phase  at  an  epoch  when  only  ^  of  the  nncleus  could 
be  lllumioated  by  the  sun.  The  aucleos  then  must  shine  by  its  own 
light. 

This  is  a  legitimate  inference  in  the  opinion  of  every  one  who  will 
allow,  on  the  one  band,  that  the  nucleus  is  a  solid  body,  and  on  the  other, 
thatitwonld  havebeen  possible  to  observe  a  phase  of  ^^  on  a  disk  whose 
apparent  total  diameter  did  not  exceed  one  or  two  seconds  of  a  degree. 

Very  small  stars  seemed  to  grow  much  paler  when  they  were  seen 
throngh  the  coma  or  through  the  tail  of  the  comet. 

This  faintness  may  have  only  been  apparent,  and  might  arise  from 
the  circumstance  of  the  stars  being  then  projected  on  a  luminous  back- 
ground. Such  is,  indeed,  tlie  explanation  adopted  by  Herschel.  A 
gaseous  medium,  capable  of  reflecting  snOJcient  solar  light  to  efface  that 
of  some  stars,  would  appear  to  him  to  possess  in  each  stratum  a  sensi- 
ble quantity  of  matter,  and  to  be,  for  that  reason,  a  cause  of  real  dimi- 
nution of  the  light  transmitted,  though  nothing  reveals  the  existence  of 
such  a  canse. 

This  argument,  offered  by  Herschel  in  favor  of  the  system  which 
transforms  comets  into  self-luminous  bodies,  has  not,  as  we  may  perceive, 
much  force.  I  might  venture  to  say  as  much  of  several  other  remarks 
by  this  great  observer.  He  tells  us  that  thecomet  was  distinctly  visible 
in  the  telescope  on  the  2lBt  of  February,  1808 ;  now,  on  that  day,  its  dis- 
tance from  the  sun  amounted  to  2.7  times  the  mean  radius  of  the  terres- 
trial orbit ;  its  distance  from  the  observer  was  2.9 :  "  What  probability 
would  there  be  that  rays  going  to  such  distances,  from  the  sua  to  the 
comet,  could,  after  their  reflection,  be  seen  by  an  eye  nearly  three  times 
more  distiint  from  the  comet  than  from  the  sun  1 " 

It  is  only  nimierical  determinations  that  could  give  value  to  each  an 
argument.  By  satisfying  himself  with  vague  reasoning,  Herschel  did 
not  even  i>erceive  that  he  was  committing  a  great  mistake  by  making 
the  comet's  distance  from  the  observer  apjiear  to  be  an  element  of  visi- 
bility. If  the  comet  bo  self-luminous,  its  iutriusic  splendor  (its  bright- 
ness for  unity  of  surface)  will  remain  constant  at  any  distance,  as  long 
as  the  subtended  angle  remains  sensible.  If  the  body  shines  by  bor- 
rowed light,  its  brightness  will  vcirj'  only  according  to  its  change  of  dis- 
tance from  the  sun ;  nor  will  the  distance  of  the  observer  occasion  any 
change  in  the  visibility ;  always,  let  it  be  understood,  with  the  restriction 
that  the  apparent  diameter  shall  not  bo  diminished  below  certain  limits. 
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Herscbel  flnislied  bis  observations  of  a  comet  tbat  was  visible  iu  Jann- 
ary,  1807,  witb  the  following  remark ; 

"  Of  the  sixteen  telescopic  comets  tbat  I  have  examined,  fonrtecn  had 
no  solid  body  visible  at  their  center;  the  other  two  exhibited  a  central 
light,  very  ill-defined,  that  might  be  termed  a  nucleos,  but  a  light  that 
certainly  could  iiot  deserve  the  name  of  a  disk." 

The  beaatiful  eomet  of  1311  became  the  object  of  his  conscientioas 
labor.  With  large  telescopes  he  saw,  in  the  midst  of  the  gaseous 
bead,  a  reddish  body  of  planetary  appearance,  which  bore  strong 
magiiiryiug  powers,  and  showed  no  sign  of  phase-  Hence  Herscbel 
concluded  that  itwasBelf-InminouB.  Yet  if  we  reflect  that  the  planetary 
body  under  consideration  was  not  a  second  in  diameter,  the  absence  of 
a  phase  does  not  appear  a  conclusive  argument. 

The  light  of  the  head  had  a  bluish-green  tint.  "Was  this  a  real  tint, 
or  did  the  central  reddish  body,  only  through  contrast,  cause  the  sur- 
rounding vapor  to  appear  colored  1  Hcrsehel  did  not  examine  tbe 
question  from  this  point  of  view. 

The  bead  of  tbe  comet  appeared  to  be  enveloped  at  a  certain  distance, 
on  the  side  toward  tho  sun,  by  a  brilliant  narrow  zone,  embracing 
about  a  semicircte,  and  of  a  yellowish  color.  From  tbe  two  extremities 
of  the  semicircle  there  arose,  toward  the  region  away  from  the  sun,  two 
long  luminous  streaks  which  limited  tho  tail.  Between  tbe  brilliant 
circular  semiring  and  tho  head,  tbe  cometary  substance  seemed  dark, 
very  rare,  and  very  diaphanous. 

The  luminous  semi-ring  always  presented  similar  appearances  in  alllhe 
positions  of  the  comet;  it  was  not  then  possible  to  attribute  to  it  really  tbe 
annular  form — the  shape  of  Satuni's  ring,  for  example.  Herscbel  .sought 
whether  a  spherical  semi-cnvclopeof  luminous  matter,  and  yet  diapha- 
nous, would  not  lead  to  a  natural  explanation  of  the  phenomenon.  In 
this  hyiwthcsis,  tbe  visual  rays,  which  on  the  Cth  of  October,  1811,  trav- 
ersed a  thickness  of  matter  of  about  390,000  kilometers,  (248,000  English 
miles,)  while  tbe  visual  rays  near  the  head  of  the  comet  did  not  meet  above 
80,000  kilometers  (50,000  miles)  of  matter.  As  the  brightness  must  be 
proportional  to  tho  quantity  of  matter  traversed,  there  could  not  fail  to 
be  an  appearance  around  tho  comet  of  a  semi-ring  five  times  more  lu- 
minous than  tho  central  regions.  This  semi-ring,  then,  was  an  effect  of 
projection,  and  it  has  revealed  a  circumstance  to  us  truly  remarkable  in 
tbe  physical  constitution  of  comets. 

The  two  luminous  streaks  that  outlined  tho  tail  at  its  two  limits  may 
be  explained  in  asimilar  manner;  the  tail  was  not  flat,  as  it  appeared 
to  be ;  it  bad  the  form  of  a  conoid,  with  its  sides  of  a  certain  thickness. 
The  visual  lines  which  traversed  those  sides  almost  tangentially  evi- 
dently met  much  more  matter  than  tho  visual  lines  passing  across. 
This  maximum  of  matter  could  not  fail  of  being  represented  by  a  max- 
imum of  light. 

The  luminous  semiring  appeared  one  day  to  be  snspeuded  in  tbe 
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diapbaooae  atmoapbere  by  which  the  bead  of  the  comet  was  snrroDnded, 
at  a  distance  of  618,00U  kilometers  (322,000  English  miles)  from  the 
nncleas. 

This  distance  was  not  constaat.  Tiio  matter  of  the  semi-annular  eo- 
relopo  seemed  even  tp  be  precipitated  by  slow  degrees  tbrongli  the 
diaphanous  atmosphei'e;  fioftUy  it  reached  the  nucleus ;  the  earlier  ap- 
pearances vanished ;  the  comet  was  reduced  to  a  globular  nebula. 

During  its  period  of  dissolution,  tLe  ring  appeared  sometimes  to  have 
several  branches. 

The  lominoos  abreds  of  the  tail  seemed  to  undergo  rapid,  frequent, 
and  considerable  variations  of  length.  Herscbel  discerned  symptoms  of 
a  movement  of  rotation  both  in  the  comet  and  in  its  tail.  This  rota- 
tory motion  carried  unequal  shreds  from  the  center  toward  the  border, 
and  reciprocally.  On  looking  from  time  to  time  at  the  same  region  of 
the  tail — at  the  border,  for  example — sensible^  changes  of  length  most 
have  been  perceptible,  which, however,had  no  real  existence.  Ilerschel 
thought,  as  I  have  already  said,  that  the  beautiful  comet  of  1811  and 
that  of  1S07  were  self-luminous.  The  second  comet  of  ISll  appeared  to 
him  to  shine  only  by  borrowed  light.  It  must  be  acknowledged  that 
these  coqjecturcs  did  not  rest  on  anything  demonstrative. 

In  attentively  comparing  the  comet  of  1807  with  the  beautiful  comet 
of  1811,  relative  to  the  changes  of  distance  from  the  sun,  and  the  modi- 
fications resulting  thence,  Herschelput  it  beyond  doubt  that  these  modi- 
fications have  something  individual  in  them,  something  relative  to  a 
special  state  of  tbc  nebulons  matter,  Oa  one  celestial  body  the  changes 
of  distance  produce  an  enormous  effect  j  on  another  the  modifications 
are  insignificant. 

OPTICAL  LABORS, 

I  shall  say  very  little  as  to  the  discoveries  that  Herscbel  made  in  phys- 
ics, since  every  one  is  familiar  wilh  them,  Tbey  are  to  be  found  in  all 
elementary  works,  and  are  given  in  verbal  instruction ;  tbey  must  be  con- 
sidered as  the  starting-point  of  a  multitude  of  important  labors  with 
which  the  sciences  have  been  enriched  during  later  years. 

Tbe  chief  of  these  is  that  of  the  dark  radiating  heat  which  is  found 
mixed  with  light. 

In  Btndying  the  phenomena,  not  with  the  eye,  as  Kewton  did,  hot 
with  a  thermometer,  Herschel  discovered  that  the  solar  spectrum  is  pro- 
longed on  the  red  side  fuT  beyond  the  visible  limits.  The  thermometer 
Bometimos  rose  higher  in  the  dark  region  than  in  the  midst  of  brilliant 
zones.  The  light  of  tbe  sun,  then,  contains,  besides  the  colored  rays  so 
well  characterized  by  Newton,  invisible  rays,  still  less  refrangible 
than  the  red,  and  whose  wanning  power  is  very  considerable,  A  world 
of  discoveries  has  arisen  from  this  fnudamental  lact. 

The  dark  ray  emanating  from  terrestrial  objects  more  or  less  heated 
also  became  the  subject  of  Herschel's  investigations.  His  work  contained 
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tbegemiBof  a  large  namber  of  beaatifol  experiments  more  folly  devel- 
oped ia  oar  own  day. 

By  successively  placing  the  tltermometer  in  all  parts  of  tbe  solar 
spectrum,  he  determined  the  illuminating  powers  of  the  varions  prismatic 
rays.  The  general  result  of  these  experiments  may  be  thus  enuociated : 
Tbe  illuminating  power  of  the  red  rays  is  not  very  great ;  that  of  tbe 
orauge  rays  surpasses  it,  and  is  in  its  turn  surpassed  by  the  power  of 
the  yellow  rays.  Tbe  maximum  power  of  illumination  is  found  between 
the  brigheat  yellow  and  the  palest  green.  Tbe  yellow  and  the  green 
possess  this  power  equally.  A  like  assimilation  may  be  laid  down  be- 
tween tbe  blue  and  the  red.  Finally,  the  power  of  illumination  in  tbe 
indigo  rays,  and  above  all  in  tbe  violet,  is  very  weak. 

The  memoirs  of  Herschel  on  Newton's  colored  rings,  tbongh  con- 
taining a  multitude  of  exact  experiments,  have  not  contributed  macb 
to  advance  the  theory  of  those  curious  phenomena.  I  have  learned, 
from  good  authority,  that  be  himself  held  the  same  opinion.  He 
said  that  it  was  the  only  occasion  ou  which  be  had  reason  to  regret 
having,  according  to  his  constant  custom,  published  his  labors  immedi- 
ately as  fast  as  they  were  performed. 


^d  by  Google 


LIFE   AND   LABOBS   OF   HENBT   firSTATITS   HAflimS. 


I    THE    AKCH1\-ES    DBS   BCIEKCES   PHYSiqUES  KT  KATUKEUXS, 


Tranilated  for  the  Smilktojiian  B^ort. 

The  processes  of  Bcieotiilc  investigatioD  liave  never  been  reduced  to 
dcfiuito  rules,  and  frequently  methoOa  are  adopted  of  the  most  opposite 
character.  Sometimes,  imi)i;lled  by  the  impulse  of  bis  genius  to  achieve 
imniediate  distinction  the  scientist  discards  beaten  tracks  and  attempts 
to  explore  new  regions  by  assays  almost  without  a  definite  plan  in  a 
predetermined  direction,  find  although  the  resultsof  bis  trialsin  most  cases 
are  of  a  negative  character,  yet  he  occasionally  lights  upon  facts  rich  in 
the  indications  of  scientific  principles.  Sometimes,  less  a  lover  of  nov- 
elty than  of  precision  of  knowledge,  he  prefers  the  critical  esamina- 
tioQ  of  some  region  previously  traversed  by  others  in  order  to  give  it 
that  miuut«  investigation  required  in  every  part  of  the  domain  of 
modem  science,  and  thus  unostentatiously  contributes  essentially  to 
tho  advance  of  science.  These  two  methods  are  both  fruitful  and 
should  not  bo  entirely  separated.  The  first,  perhaps  the  more  brilliant, 
requires  an  undaunted  spirit,  a  creative  genius.  The  second,  more 
modest,  but  also  more  sure,  requires  extensive  erudition,  a  critical  mind, 
and  great  talent  for  experimentation. 

The  scientific  career  we  are  about  to  portray  belonged  essentially  to 
the  latter  class.  The  part  of  Magnns  was  less  to  discover  new  phe- 
nomena than  to  reinvestigate  and  render  more  definite  those  already 
known.  Such  was  the  precision  of  his  researches  that  he  was  fre- 
quently enabled  to  draw  new  tratbs  from  subjects  apparently  exhausted, 
and,  in  some  cases,  even  to  transform  entirely,  propositions  generally 
admitted  as  truths.  He  valued  little  bold  conceptions  and  even  inge- 
nious hypotheses  when  not  supported  by  rigorous  demonstration,  while 
a  fact  apparently  the  most  insignificant  he  would  frequently  regard  as 
of  the  highest  importance,  provided  it  was  fully  established.  Exact  and 
conscientious  in  the  extreme,  he  concentrated  his  eflorts  upon  the 
minutiiB  of  his  investigations,  removing  with  the  greatest  care  every 
cause  of  uncertainty.  Of  cautious  and  candid  judgment  he  was  not 
ready  to  find  his  scientific  colleagues  in  error;  and  when  a  disagreement 
occurred  between  his  results  and  those  of  another,  bis  first  impulse  was 
to  look  for  a  mistake  in  his  own  experiments.  Essentially  modest, 
loving  science  for  its  own  sake,  and  forgetful  of  self,  he  did  not  shrink 
'from  the  most  arduous  labors,  irom  investigations  apparently  the  most 
nnremunerative,  and  in  this  way,  without  ostentation,  almost  nncon- 
siously  he  gained  a  solid  and  lasting  reputation. 
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HeDii  Gustavo  Magnas  was  born  in  Berlin,  May  2, 1802.  He  belonged 
to  one  of  tbe  most  honorable  families  of  tbat  city.  From  bis  earliest 
iofaocy  be  manifested  peculiar  aptitudti  for  the  exact  sciences  and  pre- 
ferred study  to  the  ordinary  amusements  of  cbildlinod.  He  passed 
throngli  all  the  grades  at  the  academy  of  Berlin,  and  received  tbe  degree 
of  Doctor  in  1827.  His  first  researches  were  made  in  the  laboratory  of 
Mitsclierlicb ;  be  next  pursued  bis  studies  under  Berz^lius  at  Stockholm, 
where  he  passed  the  year  1S2S.  Thence  he  went  to  Paris  where,  in  the 
laboratory  of  Gay  Lnssac  he  prepared  himself  for  the  interesting 
experiments  which  bo  undertook  ft  few  years  later.  Beturniug  to  his 
native  city  be  soon  obtained  a  reputation  as  an  instructor,  which  he 
ever  after  sustained  with  great  distinction  and  unflagging  zeal.  He 
entered  upon  this  career  as  private  tutor ;  was  nominated  in  1834  extra 
professor,  and  in  1845  ordinary  professor  of  physics  and  technology  in 
the  university  of  which  he  became  one  of  the  brightest  ornaments.  He 
exercised  an  important  influence  in  developing  a  taste  for  the  study  of 
physics,  as  well  as  in  imparting  a  knowledge  of  its  principles  ju  then: 
most  varied  applications.  For  the  illustration  of  the  subjects  of  his 
lectures  be  formed  the  physical  cabinet  of  tbe  nuiversity,  which  was 
enriched  after  his  death  by  the  valuable  collection  of  apparatus  belong- 
ing to  himself. 

His  first  labors  were  devoted  to  physical  chemistry.  In  1823  be  con- 
tributed to  this  branch  of  science,  through  the  Annates  de  Poggendorff,  an 
interesting  memoir,  on  the  property  which  iron,  cobalt,  and  nickel,  finely 
divided  by  a  redaction  of  their  oxides  in  a  current  of  hydrogen,  possess 
of  taking  fiie  spontaneously  in  the  air  at  the  onlinarj-  temperature.  He 
did  not  confine  himself  to  the  mere  discovery  of  the  fact,  aud  to  show- 
ing that  it  was  an  especial  attribute  of  these  three  metals,  but  explained 
it  on  the  principle  of  De  Saussure,  of  the  absi)q)tion  of  gas  by  porons 
substances,  snch  as  charcoal,  and  by  showing  th.at  substances  of  this 
character,  in  consequence  of  their  porosity,  condense  oxygen  and  enter 
into  combination  with  it  so  energetically  as  to  produce  incandescence. 

In  1828  he  discovered  the  comiwnnd  which  has  been  called,  in  com- 
pliment to  him,  the  green  salt  of  Magnus.  This  is  formed  of  the  ele- 
ments of  chloride  of  platiuum  and  of  ammonia,  and  was  the  first  of  a 
series  of  combinations  of  the  same  substances.  In  an  investigation  in 
common  with  Ammermiiller,  he  discovered  the  periodic  acid,  also  the 
ethiouic  and  istheouic  acids,  analyzed  a  large  number  of  minerals,  and 
observed  the  remarkable  property  which  certain  crystallized  silicates 
possess,  of  losing  by  fusion  a  considerable  portion  of  their  weight. 

We  cannot  stop  to  enumerate  all  the  investigations  of  Magnus  in  this 
branch  of  science ;  we  must  hasten  on  to  his  numerous  and  beautiful 
researches  in  physics,  whichcoustitutehistrueclaimstorenown.  These 
were  especially  devoted  to  molecular  aud  calorific  i)bcnonicna.  His  first 
work  on  physics,  entitled  "Researches  on  Capillarity,"  is  rathera  study 
of  the  flow  of  different  gases,  through  minute  cracks  in  glass  vessels. 
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He  tlirofTs  new  ligbt  on  thia  subject,  and  shows  the  remarkable  fact  that 
there  is  an  immense  difference  in  the  rapidity  of  the  escape  of  hydrogen 
in  comparisoQ  vrith  other  gases. 

He  publishetl  later  some  intereating  observations  npon  evaporation  in 
capillary  tabea,  which  he  found  most  rapid  in  the  nai-rowest  tubes,  and 
npon  the  boiling  of  mixed  liquids.  In  regard  to  the  latter,  he  showed, 
as  theory  indicated,  that  this  boiling  takes  place  at  the  temperature  when 
the  sum  of  the  tension  of  the  mixed  vapors  is  jast  sofBcieut  to  over- 
come the  pressure  of  the  atmosphere,  consequently  at  a  temperature  a 
little  lower  than  the  boiling-point  of  the  more  volatile  liqoid.  He  ob- 
served that  this  condition  is  never  realized  when  the  more  volatileliquid 
is  placed  below  the  other;  the  mixture  in  that  case  becomes  overheatftd 
and  commences  to  boil  snddenly  with  a  violent  explosion. 

It  was  also  at  this  period  of  bis  life,  in  the  commencement  of  his 
career  as  professor,  that  Magnus  made  his  interesting  experiments  npon 
the  gases  contained  in  the  blood.  Tliis  snbject  has  since  be«u  further 
developed,  but  the  honor  will  always  be  bis,  of  having  materially  en- 
larged the  views  entertained  in  regard  to  one  of  the  most  important 
Ainctions  of  animal  life.  The  theory  of  respiration  most  generally  re- 
ceived l>efore  his  day,  wasthatof  Lavoisier,  according  to  which,  thecom- 
bastion  of  the  blood  takes  place  at  the  moment  when  it  comes  in  con- 
tact with  the  air  in  the  lungs.  This  theory  was,  in  fact,  the  only  one 
then  possible,  since  the  presence  of  gas  in  the  blood,  emitted  by  ezpira- 
tion,hadnot  been  shown.  Maguusfonndin  arterial  as  well  as  venous  blood 
considerable  quantities  ot  oxygen,  nitrogen,  and  carbonic  acid.  The  sum 
of  these  three  gases  was,  in  his  experiments,  equal  to  the  eighth  part  of 
the  entire  volume  of  gas.  He  found  that  in  arterial  blood  the  oxygen 
was  from  one-third  to  one-half;  of  the  carbonic  acid  iu  the  venous  blood 
only  one-fourth  to  one-flfth.  From  this  be  concluded  that  the  oxygen 
does  not  combine  immediately  in  the  lungs  with  the  carbon  of  the  blood, 
but  absorbed  by  the  arterial  blood  it  is  carried  into  the  capillary  vessels, 
where  it  is  employed  in  the  combustion  of  the  debris  of  the  organ- 
isms. Carbonic  acid  is  iu  this  way  produced,  which  is  also  absorbed 
and  transported  by  the  venons  blood,  and  is  breathed  oat  at  once  on 
reaching  the  lungs.    This  theory  is  now  generally  adopted. 

The  researches  of  Magnaa,  which  perhaps  more  than  any  other  tested 
bis  talents  for  experimentation,  are  those  upon  the  coefficient  of  the 
dilatation  of  gases.  It  had  been  generally  admitted  that  this  coefficient 
was  the  same  for  all  gases,  and  that  between  0°  and  100°  0.  their 
volume  increased  for  each  degree  0.375  of  their  volume  at  0.  Thia 
law  of  Gay  Lussac,  confirmeil  by  Duloog  and  Petit,  had  passed  into 
the  domain  of  nodispntcd  facta,  when,  four  yeara  alter  the  publica- 
tion of  the  works  of  the  French  savant,  a  Swede,  Bndberg,  revived  the 
iavestig^ion  of  this  question,  and  foand  as  value  of  the  coefficient  ot 
the  dilatation  of  air  0.3646.  It  was  important  that  a  quantity  so  eoa- 
tinaally  applied  in  physical  science  should  be  positiTely  determined, 
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and  simultaneoasly  two  of  tbe  most  Ethillf^l  experimeDters  of  tbe  time 
took  up  tliis  impoTtaat  subject.  Magnus  commnnicated  tUe  ivsalts  of 
his  experiments  to  tbe  Academy  of  Berlin  November  25, 1841,  and  a 
few  days  after,  December  13, 1841,  M.  Begnault  gave  to  tbe  scientific 
Academy  of  Paris  his  researches  upou  the  same  subject.  These  me- 
moirs are  master-pieces.  Magnus  says,  iu  the  opening  of  his:  "I. 
decided  to  take  up  the  study  of  this  important  question,  knowing  well 
that  I  should  gain  very  little,  if  any,  distinction  by  tbe  work,  however 
long  or  laborious  it  might  be,  since  its  object  was  only  to  coiitirni  one 
of  two  figures  already  kuown."  This,  the  dictate  of  hia  excessive  mod- 
esty, 18  the  only  error  of  his  memoir.  Contrary  to  his  opinion,  the  work 
was  one  of  his  Htrongest  claims  to  renown. 

Repeating  first  the  experiments  of  Gay  Lnssac,  which  consist  in  ob- 
sor\~ing  the  dilatation  under  constant  pressure  of  a  certain  quantity  of 
air  contaiued  in  a  glass  globe,  by  means  of  a  small  globule  of  mercurv, 
which  rises  and  falls  according  to  the  dilatation  in  the  slender  neck  of 
this  globe,  Magnus  soon  discovered  that  there  were  several  causes  for 
uncertainty,  but  found  as  mean  result  of  his  experiments  the  figure 
0.3C9  instead  of  0.37.5,  probaljly  on  account  of  tbe  greater  dryness  ot  the 
air.  He  then  tested  Budberg's  method.  His  apparatus  consisted  of  a 
tubular  reservoir  of  glass,  communicating  with  a  mauometrical  appa- 
ratus, and  inclosed  in  a  triple  envelope  of  sheet  iron,  in  the  interior  of 
which  any  couBtant  temperature  desired  could  be  maintained.  By  iu- 
crease  of  pressure  the  volume  at  IWP  was  reduced  to  what  it  bad  been 
at  0°.  A  very  simple  equation  resulting  from  the  law  of  Mariotte  gave 
the  coefficient  of  dilatation  with  the  difference  of  pressure  observed. 
Tbe  value  of  tfie  coefficient  thus  obtained  for  the  atmosphere  was  a  very 
little  greater  than  that  found  by  Rudberg.  Kot  content  with  this  im- 
{tortant  numeral,  Magnus  experimented  witii  different  gases,  and  found 
for  hydrogen  a  coeflBcient  of  dilatation  less  than  that  of  the  atmosphere, 
viz, 0.365009 ;  for  carbonic  and  sulphurous  acids,  on  the  contrary,  coeffi- 
cients of  dilatation  greater  than  tbat  of  the  atmosphere;  for  tho  former, 
0.369087 ;  for  the  latter,  0.385G1S.  The  taw  of  Gay  Lnssac  was  hut  an 
approximation  to  tbe  truth.  Magnus  proved  tbat  gases  did  not  dilate 
equally,  as  had  been  until  then  generally  admitted. 

M.  Uegnault  had  made  four  series  of  experiments.  The  first  two,  in 
which  he  changed  at  the  same  time  both  the  volume  and  the  pressure, 
gave  him  two  coefficients  for  tbo  atmosphere,  both  equally  sure,  0.36C23 
and  0,36C33.  The  third  and  fourth  gave,  with  the  volume  constant  and 
the  pressure  varied,  0.36670  and  0.36650  ns  coefBcients  of  dilntation  for 
tbe  atmosphere.  While  operating  on  different  gases,  he  hml  arrived  at 
results  very  nearly  identical  with  those  of  Magnus.  Tbe  two  experi- 
menters concluded  to  replace  the  old  coeCBcicDt  0.375  by  the  figure 
0.366  for  tbo  atmosphere,  and  decided  tbat  the  different  gases  dilated 
unequally. 

The  cause  of  the  difference  between  tbe  figure  found  by  Gay  Lnssac. 

,..ii,Gt>o^^[c 


LIFE  AND  LAB0B8   OF   I1ENSY  OUSTAVUS  HAQNUS.  227 

on  one  band,  and  by  Bodberg,  Mantis,  aod  M.  BegnaaU,  on  the  other, 
vas  tbat  npon  the  interior  sorface  of  the  veseel  in  wbicb  the  dilatation 
of  the  air  was  observed,  there  was  a  stratnm  of  humidity  which  passed 
into  the  gaseons  condition  when  the  reservoir  was  heated  to  100°,  and 
.  thus  iooreased  the  dilatation.  It  was  evident  that  an  effect  of  the  aame 
hind  might  be  produced  by  the  condensation  of  the  gas  itself,  on  the 
surface  of  the  vessel.  To  prove  the  fact  Magnns  ascertained  two 
measures  of  tbe  coefficient  of  dilatation  of  a  single  and  the  same  gas, 
snlphnroDs  acid,  increasing  greatly  in  one  case  the  extent  of  glass  sor- 
facein proportion tothevolmneofgascomJDgincoDtact with  it.  Tbiswas 
effected,  by  introducing  a  number  of  globnies  of  glass  into  tbe  reservoir 
containing  the  snlpharous  acid.  He  obtained  as  coefficient  of  dilatation 
a  value  greater  tban  by  tbe  ordinary  process  without  the  globules  of 
glass,  and  while  confirming  the  fact  that  gases  condense  at  low  tem- 
peratores  npou  solid  bodies,  gave  at  the  same  time  the  measure  of  this 
condensation. 

ACterhis  researches  uiK>n  tbedilatation  of  tbe  air  at  high  temperatures 
and  npon  the  tension  of  steam,  finding  himself  again  in  competition 
with  M.  Begnanlt,  Magnus  left  tbe  field  to  boexplored  by  the  illustrious 
French  savant,  with  far  greater  resources  than  he  could  command,  re- 
suming, however,  at  intervals,  his  favorite  study  of  gases  and  vapors. 
In  1860  and  1861  he  published  a  very  important  article  n])on  tbe  trans- 
mission of  beat  through  gases  in  tbe  d'juble  aspect  of  conductibility 
and  radiation.  Placing  a  thermometer  in  a  glass  rase  heated  moder- 
t^ly  and  filled  successively  with  diflbrent  gases  or  vapors,  he  found 
that  tbe  thermometer  was  heated  differently  in  different  gases,  and 
indicated  a  lower  temperature  in  any  one  of  them  than  in  a  vacuum. 
He  concluded  fh>m  this  that  gases  transmit  very  little  if  any  heat  by 
conductibility,  and  absorb  a  considerable  |)ortion  of  radiant  heat.  Only 
onegas,  hydrogen,he  declared  an  exception  to  this  rule,  at  least  asregards 
the  first  point;  tbe  thermometer  rises  higher  iu  this  gas  tban  in  a 
vacuum,  uotwithstandiug,  as  he  also  observed,  tliat  it  absorbs  radiant 
heat  in  the  some  proportion  as  the  atmosphere,  azote,  and  oxygen. 
Tbe  thermometer  rose  higher  when  tbe  gas  was  more  dense,  which 
seemed  to  indicate  that  gases  conduct  heat  like  the  metals.  This  was 
one  proof  more  in  confirmation  of  the  theory,  making  a  metal  of  hydro- 
gen, which  has  since  been  fully  established  by  the  beautiful  experiments 
of  Orabam.  This  conductibility  of  hydrogen  is  well  exhibited  when  it 
is  surrounded  by  a  non-conducting  snbslance  such  as  eider  down  or 
cotton,  BO  that  the  currents  produced  in  it  may  not  be  distnrbed. 

As  we  have  said,  all  gases,  without  exception,  absorb  radiant  beat,  and 
iu  greater  proportion  as  the  pressure  is  greater.  Those  which  absorb  the 
least  are  the  atmosphere,  nitrogen,  and  oxygen,  and,  almost  to  the  same 
degree,  hydrogen.  Among  colorless  gases,  ammonia  first,  then  olefiant 
gas,  arrests  most  readily  the  radiations  of  beat.  The  difference  in  the 
transmissioB  of  radiant  heat  through  different  gases  varies  with  the 
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soorcea  of  beat  employed.  The  most  marked  differenoes  are  obtalaed 
from  a  aoarce  of  black  heat  at  100°  G.  As  to  the  vapor  of  water  coa- 
tained  in  the  air  Mngous  observed  that  it  was  appreciably  absorbent 
only  when  in  the  coiiditioa  of  a  transparent  gaa.  This  subject  gave  rise 
to  ft  long  controversy  between  Maguas  and  Mr.  Tyndall. 

The  English  savant  bad  undertaken  the  study  of  this  interesting  sub- 
ject and  gave  the  results  of  his  investigatioDS  in  a  discourse  before  the  , 
Boyal  Society  only  a  few  days  before  Magnus  communicated  his  to  the 
Academy  of  Berlin.  The  two  savants  agreed  upon  all  points,  exc^t 
ai^on  the  transmission  of  radiant  heat  through  damp  air.  Contrary  to 
Magnus,  Mr.  Tyudal  found  that  the  vapor  of  water  coatamed  in  the  air 
absorbed  radiant  heat  forty,  fifty,  and  even  sixty  times  more  than  the 
air  itself;  and  yet  this  result  was  obtained,  not  with  air  absolutely 
saturated  with  moisture,  but  with  ordinary  open  air  or  with  that  of  his 
laboratory.  The  want  of  accord  between  the  two  experimenters  is  this 
particular  remains,  in  spiteof  repeated  efforts  to  discover  the  oaaBein  their 
different  modes  of  operating.  Magnus  accounted  for  the  enormous  ab- 
sorption obt^ued  by  Mr.  Tyndall  by  the  condensation  of  the  vf^r  upon 
the  interior  surface  of  the  tube  used,  or  upon  the  plates  of  rock-salt 
which  closed  the  extremity  of  this  tube.  The  English  savant  repeated 
his  experiments  with  the  greatest  care,  but  always  with  the  same  rosulc 
The  error,  on  whichever  side  it  exists,  remains  nndiscovered,  and  some 
idea  may  be  formed  of  the  difficulty  of  this  question  when  two  such 
skillful  experimenters  fail  to  solve  it. 

Magnus  made  other  interesting  experimeats  upon  radiant  heat,  espe- 
cially upon  the  variation  in  the  emissive  power  of  a  body  with  the 
degree  of  polish  of  its  sttrEace,  and  he  showed  that  the  increase  of  this 
emissive  power  in  an  unpolished  body  is  greater,  not  because  the  super- 
ficial stratum  is  less  dense,  but  on  account  of  its  diacontinnity.  He 
also  obsei'ved  that  the  insrease  in  the  emissive  power  of  platina  was 
confined  to  the  radiations  of  red  or  nearly  red  heat.  He  discovered,  also, 
the  property  which  sylviue  or  chloride  of  potassium  possesses,  in  com- 
mon with  rock-salt,  of  being  almost  entirely  diathermal  and  of  trans- 
mitting equally  heat  proceeding  from  very  different  sources.  It  was 
iuterestiug  to  find  a  new  analogy  between  these  two  substances,  wbicli 
in  muiy  of  their  properties,  as  well  as  in  their  cliemical  composition, 
are  completely  identical.  In  respect  to  the  remarkable  diathermality  of 
rock-salt,  we  shall  see  how  entirely  he  modified  the  theory  of  Melloni, 
which  bad  been  generally  adopted. 

Shortly  before  his  death  Magnus  published  a  memoir  upon  the  emis- 
sion, absorption,  and  reduction  of  heat  by  bodies  at  low  temperatures. 
This  article,  given  entire  in  the  Archives,  shows  that  different  bodies 
emit,  absorb,  aad  reflect,  at  temperatures  iu  the  neighborhood  of  100° 
C,  very  different  calorific  radiations;  so  that  were  our  eyes  capable  of 
perceiving  the  radiations  of  black  heat,  the  bodies  exposed  to  them 
would  appear  to  us  of  very  different  colors,  as  is  the  ease  when  they  are 
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sabmitted  to  luminous  radiatioDS.  According  to  Magnus,  rock-salt  is 
not  in  tlie  least  atliermochroifi,  tbat  is  to  say,  diatrhennnl,  under  any 
bind  of  beat;  it  is,  on  the  contrary,  monotbermal,  emittiug  and  absorbing 
only  a  very  limited  number  of  simple  radiations ;  just  as  incandescent 
sodium  emits  only  a  few  of  tbe  yellow  radiations  and  ezclndes  all  other 
kinds  of  light.  This  result,  certainly  very  carious  and  unexpected, 
should  be  investigated  in  regard  to  oliier  bodies. 

Magnns,  as  we  have  said,  especially  applied  himself  to  tbe  study  of 
heat,  but  he  enriched  other  branches  of  science  with  numerous  obserya- 
tioDS,  all  of  which  beu  tbe  imprint  of  his  acute  and  accurate  nnder- 
stuiding.  We  will  say  a  few  words  only  upon  his  researches  in  thermo- 
electricity. Taking  np  the  experiments  of  M.  Becquerel,  who  attempted 
to  show  that  in  an  homogeneous  circuit  heated  at  one  point',  electricity  is 
produced  because  the  heat  emitted  on  both  sides  of  this  point  differs  in 
qnaotity,  Magnus  demonstrated  that  tbe  production  of  electricity  in 
the  connected  wire  should  not  be  attributed  to  the  uneqoal  transmission 
of  heat  in  the  two  portions  of  this  wire,  but  to  an  alteration  in  its  molec- 
nlarcondition.  After  havingconfirmedthe  fact  announced  byMatteucci, 
tiiat  there  is  no  production  of  electricity  when  two  masses  of  mercury 
are  brought  in  contact  at  different  temperatures,  he  showed  that  an 
abrupt  change  of  diameter,  either  in  a  column  of  mercury,  or  in  a  per- 
fectly homogeneous  wire,  does  not  necessarily  give  rise  to  a  current  of 
electricity,  hut  on  the  other  hand,  electricity  may  always  be  excited  by 
heating  the  point  of  contact  of  two  hot«rogeneous  portions  of  a  single 
wire,  for  instance,  when  one  part  is  hammer  hardened,  and  the  other 
annealed. 

This  sketch  would  be  incomplete  without  some  notice  of  tbe  numerous 
articles  published  by  Magnus  in  the  memoirs  and  monthly  issues  of  tbe 
Academy  of  Berlin,  and  also  in  the  Annales  de  Poggendorff,  many  of 
which  have  reappeared  in  the  "Archive8,"eithertrrtn8lated  or  reviewed. 
'Wemu8t,bowever,coufineonrseIvestoamere  mention  of  his  researches 
upon  the  movement  of  liquids ;  upon  the  deviation  in  the  rotary  motion 
of  projectiles;  upon  the  temperature  of  theeartb  at  great  depths;  upon 
the  tension  of  mixed  vapors ;  upon  the  electrolysis ;  upon  tbe  action  of 
tbe  brace  of  jnagnets,  andnpon  the  diffraction  of  lightin  a  vacuum.  Snch 
were  some  of  the  various  subjects  which  engaged  his  attention  and  which 
he  pursued  with  unceasing  accuracy  and  care. 

But  it  was  not  only  by  his  numerous  and  laborious  investigations  that 
Magnus  advanced  the  caose  of  science ;  he  filled  tbe  office  of  Professor ; 
was,  in  fact,  the  leader  of  the  nniversity.  He  loved  youth,  and  knew 
how  to  make  himself  beloved  while  imparting  a  tast«  for  that  science  to 
which  he  had  consecrated  his  hfe;  and  we  may,  without  exaggeration,  say 
that  he  exerciBed.an  important  influence  npon  the  scientific  generation 
which  bas  succueded  bim.  He  received  many  testimonials  of  tbe  confi- 
dence he  inspired  in  the  young  men  of  the  nniversity ;  among  others,  we 
may  mention,  that  in  the  troubles  of  1848,  to  him,  a  man  pi-e^minently 
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cleroted  to  order  and  dnty,  wns  confided  the  command  of  tlie  university 
regiment. 

His  lectures,  contiunod  without  interruption  until  near  the  close  of 
the  long  and  painful  iUnesa  which  ended  his  life,  always  attracted  alarge 
aud  attentive  audience,  which  he  captivated  by  the  eloquence  of  his  dic- 
tion and  the  solidity  nf  his  iiistraotiou.  A  large  nnmber  of  young 
:phy.sicists  frequented  liis  labonitory,  and  learned  of  him  judgment  and 
imetbod  in  the  application  of  Bcientific  principles.  He  also  delighted  to 
assemble  them  weekly  at  his  house,  and  in  familiar  intercourse  call  upou 
each  for  some  scientific  contribution,  however  small,  to  be  submitted  to 
the  criticism  of  his  colleagueH ;  thus  training  them  in  exposition  and  dis- 
cussion. Several  of  his  pupils  have  since  become  distinguished  savants, 
ahd  all  remember,  with  lively  gratitude,  his  kind,  welcome,  and  generous 
hospitality  in  tho  laboratory  of  the  Kupfergraben. 

Magnus  preserved  to  the  end  his  activity  and  indefatigable  zeal  for 
science.  At  the  close  of  the  summer  of  1869  he  was  first  attacked  by 
the  malady  of  which  he  died  a  few  months  later.  He  endnred  with  for- 
titude great  sufi'ering,  continued  his  work  and  his  loctnrps,  and  aban- 
doned his  post  only  when  strength  absolutely  failed  him.  His  death 
occurred  ou  tbe  4th  of  April,  1A7U.  His  decease  excited  universal  regret, 
and  his  name  will  ever  retain  a  high  and  honorable  place  id  the  history 
of  science. 
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Z«/c  Pro/tuor  of  cKemitirs  and  ralural  kiatorg  in  the  UHirrnili/  of  Bockultr,  and  for  maay 
ytan  a  corretpoadent  of  fA«  Smithtonian  iHilitation. 

Bv  Uartin  B.  Andkusov,  LL.  D.,  Praidait  of  iIm  CnUisrtity  qf  BoeieHa: 


Chester  Dewey,  D.  D.,  LL.D.,  at  the  time  of  his  death  emeritus 
profe&sor  in  the  University  of  Bochester,  was  in  two  respects  a  repre- 
sentative man.  He  was  not  only  a  typical  teacher,  but  he  also  held  a 
distinpiisheil  position  among  the  few  who  at  an  early  day  cattivated  and 
organized  the  study  of  natural  science  in  America.  In  these  two  i-ela- 
tions  we  propose  to  speak  of  his  life  and  labors. 

Dr.  Dewey  was  bom  in  Sheffield,  Berkshire  County,  Massachusetts. 
October  25, 1734.  His  father  was  a  tnan  of  strong  character  and  clear 
head,  who  seems  to  have  bad  the  will  and  tbe  capacity  to  give  bis  son 
a  most  symmetrical  training,  both  moral  and  iatellectual.  In  this  work 
the  father  was  aided  by  a  wife  of  singular  piety,  cheerfulness,  aud  moral 
excellence.  It  was  doubtless  to  these  early  formative  influences  that  Dr. 
Dewey  owed  much  of  that  moral  completeness  which  adorned  the  whole 
of  his  subsequent  life.  After  a  youth  spent  iu  alternate  labor  on  the 
£u^,  and  study  iu  the  common  school,  he  fitted  himself  to  enter  the 
college  at  Williamstown,  Massachusetts,  in  his  eighteenth  year.  He 
graduated  iu  1806,  taking  rauk  as  a  scholar  among  the  first  in  his  class. 
During  hie  residence  in  college  be  became  the  subject  of  those  deep 
religions  convictions,  by  which  he  ever  after  ordered  hia  entire  life.  In 
1807,  he  was  licensed  to  preitcb  by  the  Berkshire  Congregationalist  Asso- 
dation.  After  teaching  aud  preaching  for  a  few  months  at  Stockbridgc 
and  Tj-ringham,  Massachusetts,  ho  was  appointed  a  tutor  in  Williams 
College.  After  two  years'  service  in  this  capacity,  he  was  elected  (at 
the  age  of  twenty-six)  professor  of  mathematics  and  natural  philosophy. 
He  held  this  position  till  1827,  a  peiiotl  of  seventeen  years.  During 
this  time  the  college  was  poor,  and  struggling  for  life.  Of  necessity,  a 
heavy  burden  of  labor  and  responsibility  rested  upon  tbe  officers  of 
instmction.  Among  these,  Dr.  Dewey  bore  a  distinguished  part.  In 
times  of  confusion  aud  internal  disorder,  hifi  influence  over  the  students 
is  said  to  have  been  most  salutary  and  powerful.  According  to  the 
custom  of  the  time,  his  department  of  instruction  included  not  only 
mathematics  and  physics,  but  the  whole  range  of  chemistry  and  the 
natural  sciences. 

He  entered  upon  the  work  of  accumulating  and  organizing  the 
apparatus  and  collections  requisite  for  tbe  study  of  chemist ry  and  natu- 
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ml  hiRtory  with  great  zeal  and  eathuBiasiii ;  while  he  was  eqaallj* 
earnest  in  fri^ing  instmction  in  the  severer  portions  of  the  broad  depart- 
ment for  whose  cultivation  in  the  college  he  waa  made  responsible.  He 
fitted  up  a  laboratory,  and  commenced  making  collections  for  the  illus- 
tration of  botany,  mineralogy,  and  geology.  This  was  acconiplished 
mainly  by  personal  labor  and  exchanges  with  those  engaged  in  similui- 
pursuita  iu  our  own  and  other  countries.  These  labors  gave  the  initial 
impulse  to  the  caltivatiou  of  the  natural  sciences  iu  Williams  College, 
iuid  laid  the  foundations  of  its  now  large  and  valuable  illustrative  collec- 
tions. 

Iu  1837,  Dr.  Dewey  resigned  the  chair  which  he  had  ao  long  held. 
The  friends  of  education  in  Western  Massachusetts  had  been  impressed 
with  the  necessity  of  providing  more  systematic  and  vigorous  instruction 
for  young  men  preparing  for  college  and  immediate  business  pursuits. 
An  opportunity  for  public  service  of  this  sort  of  more  immediate  usefhl- 
ness,  as  it  seemed  to  him,  than  was  afforded  by  his  college  chair,  was 
found  in  the  eatabliahment  of  a  gymnasium  at  Pittsfleld.  He  removecl 
to  Pittsfield,  where  he  had  previously  been  engaged  as  professor  of 
chemistry  in  the  Medical  College,  and  became  principal  of  this  institution. 
He  remained  in  Fitts&eld  nine  years,  at  the  same  time  occupying  the 
chair  of  chemistry  in  the  medical  colleges  iu  Pittafleld  and  iu  Woodstock, 
Vermont.  At  the  end  of  this  period  he  removed  to  Hocheater,  Kew 
Tork,  and  took  charge  of  the  collegiate  institute  iu  that  city.  This 
institution,  in  connection  with  Professor  N.  W.  Benedict,  he  conducted 
with  high  success  for  fonrtoen  years.  In  1850,  at  the  establishment  of 
the  University  of  Rochester,  he  was  elected  professor  of  chemistry  and 
natural  history  in  that  institution,  and  continued  to  discharge  the 
duties  of  that  chair  for  a  little  [uoi-e  than  ten  years.  He  retired  from 
active  duty  at  the  ripe  age  of  seventy-six.  It  was  during  the  period  of 
his  connection  with  the  univeraity  that  I  first  became  acquainted  with 
Dr.  Dewey  personally  and  iu  the  work  of  instruction. 

In  attempting  an  estimate  of  the  services  and  worth  of  our  venerated 
fiiend,  we  are  naturally  led  first  to  speak  of  him  as  a  teacher,  Iu  his 
chosen  profession  he  was  an  enthusiast.  His  whole  life  was  absorbed  iu 
obtaining  knowledge  and  imparting  it  to  others.  In  the  street,  in  the 
social  circle,  iu  the  professor's  chair,  he  was  always  the  teacher.  No 
person  could  come  within  the  sphere  of  his  influence  without  carrying 
away  some  new  fact  or  thought,  or  being  inoculated  with  new  love  for 
moral  or  natural  truth.  In  accumulating  knowledge  be  seemed  always 
to  have  in  mind  the  idea  of  impartiug  it  to  others.  In  his  mind  new 
truths  seemed  to  fall  spontaneously  into  the  form  beat  adapted  for 
presentation  to  the  learner.  He  always  conceived  of  nature  and  man  as 
belonging  to  a  common  system,  related  to  each  other  in  every  part,  and 
designed  to  illustrate  a  commou  moral  purpose.  This  naturally  led  him 
to  estimate  new  investigations  and  diseoveriea  to  be  important  mainly 
as  thny  served  to  set  forth  the  moral  dignity  of  man,  to  promote  his 
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hc^ppinew,  and  elerate  his  character.  His  inteUectoal  life  woa  a  bean, 
tifal  commentary  ou  the  remark  of  Gibbon,  that  "it  is  a  greater  glory 
to  science  to  develop  and  perfect  mankind,  than  it  is  to  enlarge  the  bonu- 
daries  of  the  known  nniverae."  He  appeared  to  study  nature,  not  so 
much  for  the  reputation  which  knowledge  or  discovery  would  secure  to 
him,  as  from  a  tender  affection  for  her  v^ons  forms  and  aspects  cod- 
aidered  as  exhibiting  a  grand  connection  of  benevolent  uses,  means,  and 
ends,  revealing  the  goodness  and  wisdom  of  the  Almighty.  Hence,  he 
was  utterly  free  from  those  petty  jealousies  which  eo  often  manifest 
themselves  among  scientific  men.  Be  r^oiced  in  scientific  progress,  to 
whomsoever  it  was  due,  and  was  always  most  generous  in  bis  estimate 
of  the  achievements  of  others.  Every  discovery  which  developed  new 
elements  in  the  Divine  plan  was  to  him  a  matter  for  personal  rejoicing. 
Wbittier's  verses,  describing  St.  Pierre's  sympadiizing  relation  to  nature, 
are  more  strictly  applicable  to  Dr.  Dewey  than  to  the  brilliant  French- 
man: 

"^e  laid  her  great  heart  bare  to  him, 

lU  lovM  and  sweet  accords — Le  saw 

The  beauty  of  her  perfect  law. 

And  thiu  he  aeeiued  to  hear  the  Mug 

That  swept  of  old  the  stan  along, 

And  to  his  eyes  the  earth  once  more 

Its  treat  and  primal  beant;  bore." 
To  his  mind  there  was  no  broad  separatiou  between  the  moral  and 
the  material  order.  But  he  was  intensely  averse  to  that  false  philosophy 
which  seeks  unity  at  the  expense  of  reducing  all  tbonght  and  volition 
to  dynamics,  making  no  distinction  between  mim  and  a  crystal.  To  his 
mind,  the  whole  scheme  of  material  things  was  ever  throbbing  and 
quivering  with  divine  life,  benevolence,  and  power.  Tbix  profound 
recognition  of  God  in  the  modes  in  which  He  has  revealed  liiraEclf,  i-ounded 
and  completed  his  moral  and  intellectual  life,  and  made  him,  by  way  ot 
eminence,  the  Good  Teacher. 

His  scientific  attainments  were  supplemented  by  various  and  thorough 
knowledgeiuthedepartmentof  critical  scholarship.  This  gave  a  breadth 
aud  many-sidedness  to  his  mind,  which  is  so  conspicuously  ^ranting 
in  many  of  the  scientific  men  of  our  time.  In  the  lecture-room,  Dr. 
Dewey  was  exact  and  brl^f  in  his  statements  of  principles ;  clear  and 
fall  iu  his  illustrations  of  difflcnlties ;  sympathetic  with  the  dull  in  in- 
tellect, and  patient  with  the  wayward  and  inattentive.  As  a  colleague, 
be  was  nuiformly  nnselflsh  and  courteous,  bearing  his  share  of  all  com- 
mon burdens,  ready  to  receive  snggestious,  never  taking  offense  at  trides, 
exhibiting  always  tbat  rare  combination  of  natural  qualities  and  acquired 
habits  which  distinguisbe^  the  Christian  gentleman.  He  loved  his 
work,  continued  in  it  during  bis  whole  active  life,  and  neither  sought 
nor  wished  for  any  other  employment.  It  was  his  lot  to  have  been 
connected  with  schools  aud  colleges  which  hare  been  recently  founded 
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or  were  in  the  process  of  formation.  For  this  reason  his  labors  were 
the  more  self- denying. 

He  also  represents  two  departments  of  the  teacher's  profession.  He 
went  from  a  college  chair,  in  which  ho  had  been  eminently  successful, 
into  an  academj,  aud  from  an  academy  back  again  to  a  college 
chair,  simply  at  the  call  of  daty,  apparently  withoat  a  thought  that  dig- 
nity or  position  was  in  the  slightest  degree  affected  by  either  transfer. 
His  only  desire  was  to  ascertain  the  position  in  which  he  could  be  most 
useful  to  his  fellow-men.  In  view  of  these  facts  in  our  fi-iend's  career,  I 
cannot  forbear  to  note  the  lesson  which  they  convey  to  our  professioB. 
As  teachers,  we  should  always  bear  in  mind  that  we  belong  to  a  brother- 
hood laboring  in  a  common  work  for  a  common  end ;  that  rank  and  dig- 
nity among  us  do  not  depend  upon  the  accidents  of  position,  but  upon 
high  attainments  aud  faithful  service-s,  no  matter  where  those  attain- 
ments are  made  or  those  services  rendered.  In  this  resiiect  the  legal 
profession  gives  us  a  worthy  example.  From  the  Chief  Justice  of  the 
United  States  to  the  village  attorney,  all  lawyers,  as  members  of  the 
profession,  aro  brethren,  and  equal.  Lot  us  frown  upon  any  attempt  to 
scparsite  our  profession  into  sects  and  orders,  on  the  false  assumption 
that  there  are,  or  cau  be,  rival  dignities  or  clashing  interests  among 
those  engaged  in  the  high  and  benevolent  work  of  training  the  miuds 
and  characters  of  the  young. 

As  a  man  of  science,  Dr.  Dewey  belongs  to  a  class  whose  abilities  and 
public  services  are  liable,  in  our  time,  to  be  overlooked  or  nnderrat«d. 
1  refer  to  those  men  who  were  pioneers  in  the  work  of  cultivating  and 
popularizing  natural  science  in  our  country.  When  Amos  Eaton,  Parker 
Oleaveliiud,  Bobert  Hare,  Benjamin  Silliman,  fidward  Hitchcock,  aud 
Chester  Dewey  began  then:  labors,  the  natural  sciences,  as  they  are  now 
understood,  had  in  this  country  hardly  an  existence.  Since  that  time  the 
discoveries  and  investigations  upou  which  they  rest  have,  in  great  part, 
been  made  or  matured. 

Dr.  Dewey  left  college  in  180G.  Just  about  this  period  that  remark- 
able impulse  was  given  to  scientific  inquiry,  resulting  in  an  almost 
nmultiineous  development  of  chemistry,  zoStogy,  crystalography,  botany, 
and  geology,  which  rendered  the  first  half  of  the  nineteenth  century  so 
supremely  illustrious.  What  are  now  elemenlary  truths,  finding  a  place 
in  every  text-book,  were  then  either  undiscovered  or  new  and  strange, 
waiting  the  time  of  their  acceptance  or  verification.  The  very  year  of 
Dr.  Dewey's  graduation,  Davy  made  his  discovei'y  of  the  metallic  bases 
of  the  alkalies,  and  promulgated  the  electro-chemical  theory  by  extend- 
ing and  applyiug  the  discoveries  of  Oalvani  and  Tolta.  A  few  years 
previous,  Lavoisier  aud  his  associates  had  published  their  new  system  of 
chemical  nomenclature.  In  1807,  Da]tou*8  law  of  chemical  equivalents 
and  definite  proportions  was  first  given  to  the  world.  Hiiuy,  Weiss,  and 
Hohs  published  their  new  views  on  crystalography  ftom  1800  to  1809, 
while  Berzelius  and  others  were  at  the  same  time  developing  the  cbem- 
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ical  system  of  minei'alogicnl  clussificatioD.  Tbe  uatnral  system  orbotaoy, 
foanded  by  the  youoger  Jussieu,  was,  during  this  period,  slowly  making 
•its  way  to  pablic  favor.  Cuvier'a  "Fossil  Bonos,"  wliich  first  raised 
geology  to  the  rank  of  a  Bcieace,  was  not  published  till  1812.  Tbe  "Ani- 
mal Kingdom,"  which  rendered  a  similar  service  to  systematiu  zoology, 
appeared  in  1317.  William  Smith,  who,  in  England,  was  learning  to 
describe  strata  in  diflerent  parts  of  the  island,  and  to  identify  them  by 
their  fossil  remains,  gave  his  results  to  the  pablic  abont  the  same  period, 
Ms  most  important  work  having  been  published  in  1815,  Many  other 
facts  in  the  history  of  science,  which  will  occur  to  those  who  now  hear 
me,  illostrato  the  fact  that  our  scientific  pioneers  labored  under  the  dis- 
advantage of  having  begun  their  career  with  the  infancy  of  the  sciences 
which  they  cultivated.  They  grew  intellectually  with  the  growth  of 
natural  knowledge,  and  their  active  lives  stretched  over  the  whole  period 
during  which  these  sciences  were  bom  and  reached  matnrity. 

Tbe  scientific  attainments  of  these  men  were  not  made  like  those  of 
yonng  naturalists  in  our  time,  by  tbe  study  of  a  body  of  coherent  and 
established  truths,  or  by  the  accumulation  of  new  facts  which  take  their 
places  naturally  under  laws  already  verified,  or  &11  into  classifications 
already  fixed  and  named.  Their  attainments  were  made  amidst  sudden 
and  almost  violent  revolutions  in  method  and  changes  in  fundamental 
ideas,  which  were  startling  to  the  timid  and  bewildering  to  the  weak. 
It  required  no  ordinary  courage  and  manliness,  no  ordinary  faith  iu  the 
nniversality  and  coherence  of  the  Almighty's  plan  in  the  universe,  to 
accept  and  promulgate  ideas  which  seemed  subversive  of  alt  established 
opinions — utterly  superseding  and  setting  at  naught  the  "  wisdom  of  the 
ancients." 

The  facilities  for  the  acquisition  of  new  facta,  and  the  testing  aud 
verification  of  the  new  hypotheses,  were  inadequate  in  the  extreme. 
Ziftboratories  and  apparatus  were  to  be  created  or  invented.  Cabinets 
of  minerals  were  meager,  and  colluctious  of  fossils  were  almost  unknown. 
A  single  illustration  in  point  we  give  from  an  article  iu  Silliman's  Jour- 
nal for  1865.  It  will  be  borne  in  mind  that  Professor  Silliman,  senior, 
was  appointed  professor  of  chemistry  and  natural  history  in  Tale  Col- 
lege in  1805.  The  college  was  then  over  a  century  old,  and  under  the 
presidency  of  Dr.  Dwight  We  are  told  that  "  not  only  the  chemical 
laboratory,  but  also  the  cabinet  of  minerals,  owed  its  existence  to  bis 
[Professor  Silliman's]  energy.  •  •  •  About  the  time  when  Mr.  Sil- 
liman was  appointed  a  professor,  the  entire  mineralogical  and  geological 
collection  of  Yale  College  was  transported  to  Philadelphia  in  one  small 
box,  that  tho  specimens  might  be  named  by  Dr.  Adam  Seybert,  then 
fresh  ttota  Werner's  school  at  Freiberg,  the  only  man  in  this  country 
who  could  be  regarded  as  a  mineralogist  sufficiently  trained  for  that 
work."  This  illustrates  tbe  facilities  for  the  study  aud  illustration  of 
natural  science  at  Yale  College,  and  we  can  readily  infer  tho  discourag- 
ing circumstances  under  which  Dr.  Dewey  began  his  work  and  collec- 
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tions  in  Williamstown.  Sach  &ct8  ought  to  impress  the  present  gene- 
ration with  an  idea  of  the  zeal,  energj,  and  ability  of  men  who,  in  each 
a  state  of  thiugs,  coald  devote  themselves  to  scientific  pnrsaits. 

Jt  should  be  recollected,  also,  that  these  pioneers  in  science  were  not 
left  free  to  devote  any  considerable  portion  of  strength  and  time  to  inves- 
tigation and  the  accumulation  of  specimens.  They  were  generally  over- 
burdened with  the  work  of  giving  instructions  in  subjects  now  distribnted 
into  three  or  four  departments.  Transactions  of  learned  societies  were 
procared  with  difficulty.  Scientific  journals  were  few,  and  in  our  coantry 
anknowa.  Communication  with  Europe  was  slow  and  expensive.  The 
languagesof  modern  Europe  had  not  then  been  introd  need  into  tbeconrses 
of  public  education,  and  few,  comparatively,  could  command  the  time  or 
means  to  acquire  them,  or  to  travel  abroad  for  the  pnrpose  of  observation 
and  study.  These  sciences,  themselves,  being  in  a  formative  state,  were 
not  differentiated,  nor  their  limits  marked  out.  These  men,  of  necessity, 
studied  naturein  themoss,  meeting  often  the  unclassified  subject- matter  of 
several  sciences  in  a  single  investigation.  They  constantly  encountered 
the  difficulties  resulting  from  faulty  and  incoherent  terminology.  Tbeir 
memories  were  burdened  in  keying  abreast  with  the  changes  of  names 
which  rapid  scientific  progress  made  necessary.  Classes  as  well  as  names 
were  in  a  state  of  constant  flux,  for  we  all  know  that  an  adequate  ter- 
minology always  follows  and  never  precedes  the  knowledge  of  systems 
and  laws.  Their  experience  confirmed  the  maxim  of  the  l<Vench  saviui, 
that  "science est  unlanguebieu  fait."  The  tax  upon  time  and  memory, 
requisite  to  keep  abreast  of  the  rapid  movement  of  thought  and  discovery, 
was  enormous.  Their  mental  experience  became  a  register  of  the  mass 
of  the  false  hypotheses,  blunders,  changes,  revolutions,  discoveries,  and 
general izat ion 8  which  make  up  the  brilliant  and  variedhistory  of  modem 
science.  They  were  obliged  to  acquire  au  equal  facility  in  learning  and 
nnlearning.  The  task  of  laying  aside  what  had  been  painfully  acquired, 
and  which  some  brilliant  discovery  had  suddenly  proved  to  be  useless  or 
erroneous,  was  severer  than  the  acquisition  of  what  was  new. 

In  addition  to  all  this,  they  were  obliged  to  make  a  place  in  an  already 
occnpied  curriculum  of  college  study,  for  their  favorite  studies,  and  to 
vindicate  to  the  public  mind  their  dignity  and  value.  Like  the  early  set- 
tlers of  our  unbroken  forests,  they  were  obliged  to  remove  obstacles, 
and  fiimish  a  career  for  those  who  were  to  come  after  them.  It  is  not 
strange,  then,  that  the  attainments  of  such  men  were  affected  and  modi- 
fied by  the  conditions  of  their  scientific  lite — that  their  knowledge  was 
less  specific  in  its  form,  less  methodical  in  its  arrangement,  than  that  of 
their  successors  at  the  present  day.  It  is  not  strange  that  in  the  pre- 
sentation of  subjects  they  did  not  take  note  always  of  those  metes  and 
bouuds  which  the  accumulated  thought  of  half  a  century  baa  set  up — 
that  their  mental  furniture  was  cncyclopajdic  and  compendious,  rather 
than  minute,  classified,  and  exhaustive.  The  immense  range  of  the 
natural  sciences,  now  that  the  work  of  evolution  has  been  so  fi»r  com- 
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pleted,  makes  apecializatiou  in  study  a  necessity.  But  it  iDny  be  carried 
too  iar,  both  iu  the  neglect  of  general  cultore  ia  the  seientiflc  ioTestign- 
tor  himself,  and  in  the  failure  to  attend  to  branches  of  science  cognate  to 
that  specially  chosen  for  cultivation.  We  believe  that  in  the  end  noth- 
ing is  gained  to  science  by  the  neglect  of  tliose  elements  of  scholarsliip 
vbieh  belong,  by  common  consent,  to  liberal  education,  in  order  to  cou- 
ceutrate  the  activity  of  an  entire  life,  from  boyhood  to  age,  upon  a  par- 
ticular branch  of  science.  Against  each  a  course  the  whole  example  and 
precept  of  oar  scientific  fathers  was  directed.  There  is,  in  our  own  time, 
a  tendency  to  confound  the  spheres  of  professional  and  general  education, 
aod  to  sacrifice  liberal  culture  to  special  attainmeut.  This  seems  to  me 
an  evil  which  should  be  resisted.  A  distinguished  chemist  remarked, 
not  long  since,  that  it  was  a  cause  for  constant  regret  that  his  students 
in  analytical  chemistry  came  to  him  so  often  without  liberal  culture  and 
discipline  iu  letters,  and  general  scientific  knowledge  aod  method. 

We  may  aiao  question  whether  the  disposition  to  specialize,  among 
investigators  and  professional  scientific  men,  may  not  be  carried  to  ex- 
cess. May  not  what  is  gained  to  science  in  the  more  rapid  accumulation 
of  foots,  through  exclusive  devotion  to  some  narrow  range  of  inquiry,  be 
more  than  lost  through  the  resulting  deficiency  in  breadth  of  view  T  A 
man  who  carries  specialization  to  extremes,  will  become  intellectually 
purblind,  aud  fail  utterly  in  an  adequate  comprehension  of  the  material 
and  moral  cosmos,  considered  each  as  parts  of  one  vast  whole,  finding 
its  unity  iu  the  mind  of  God,  Said  a  great  naturalist,  the  other  day: 
"  I  am  more  and  more  convinced  of  the  solidarity  of  the  sciences.  I  am 
more  and  more  inclined  to  distrust  the  observations  of-amanwho  is 
^miliar  with  but  one  narrow  brniiith  of  inquiry.''  Does  not  knowledge, 
by  such  specialization,  grow  faster  than  wisdom,  breadth,  and  power  1 
The  cfEect  of  extreme  division  of  labor,  in  maoufactures  and  trade,  in 
diminishing  general  capacity,  intellectnal  aud  physical,  has  been  often 
noted  by  economists.  The  guardians  of  public  education,  as  well  as  of 
scientific  progress,  may  well  be  warned  of  an  analogous  danger.  "The 
more  deeply  the  sciences  are  investigated,"  says  a  great  historian,  "the 
more  clearly  is  it  seen  that  they  are  all  connected.  They  resemble  a 
vast  forest,  every  tree  of  which  appears,  at  first  sight,  to  be  isolated  and 
separate,  but,  on  digging  beneath  the  surface,  their  roots  ore  all  found 
interlaced  with  each  other."  Whatever  advantage  comes  from  a  broad 
survey  of  the  field  of  scientific  inquiry,  accrued  to  our  scientific  pioueers 
ftom  the  very  necessities  of  their  position.  The  broad,  catholic  sympa- 
thy of  these  men  with  all  branches  of  science,  stands  in  sharp  contrast 
to  that  narrow  scientific  sectarianism  which  has  too  oilen  disgraced 
scientific  associations  on  both  sides  of  the  Atlantic. 

At  a  time  when  scientific  men  of  certain  sympathies  and  opinions 
speak  of  religious  men  as  obstacles  to  scientiflo  progress,  it  is  well  to 
bear  iu  mind  the  foct  that  the  fathers  of  American  scieuce  were,  almost 
toamau,  earnest  believers  iu  thedivineauthorityof  Christianity.    The 
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insbitatious  of  learning  in  which,  anil  through  which,  thej  labored,  were 
all  of  them  foimdcd,  endon-e<l,  and  aastained  throngb  the  efforts  and 
sacrifices  of  religious  men,  and  especially  of  the  clergy.  The  pursuits 
of  physical  ucience  are  superficially  thought  uuftivorable  to  moral  and 
religious  growth.  But  so  long  as  we  can  recall  the  elevated  spiritaal 
life  of  such  men  as  Silliman,  Hitchcock,  aud  Dewey,  ve  Deed  no  other 
refutation  of  aueb  an  idea. 

Id  connection  with  his  labors  in  giving  instrDction  in  colleges,  med- 
ical schools,  and  academies.  Dr.  Dewey  wqs  not  unmiodful  of  his  obliga- 
tions to  make  some  additions  to  the  sum  of  scientific  koowledge.  He 
was  for  forty  years  a  coDstant  contribntor  to  SiliimaD's  Journal.  He 
always  studied  with  pea  iu  hand,  and  was  a  constant  writer  ou  scientific 
subjects  for  the  newspaper  press.  He  became  early  in  life  an  enthusi- 
astic studeot  of  botany,  and  contributed  rery  largely  to  the  scientiflc 
knowledge  of  the  earuxs.  Dr.  Asa  Gray,  our  great  botanist,  classes 
Dr.  Dewey  with  Scliweinitz  and  Torrey,  and  speaks  of  bis  writings  on 
caricography  as  an  "  elaborate  monograph,  patiently  prosecuted  through 
more  than  forty  years."  He  further  says  that,  iu  connection  with  the 
two  botanists  above  mentioned,  "belaid  the  foundation  and  insured 
Uie  iwpularity  of  the  study  of  the  sedges  in  this  country."  Unfortunately, 
Dr.  Dewey  did  not  write  any  systematic  treatise  on  this  subject,  but  his 
numerous  short  articles  represent  the  progress  of  his  own  observations 
and  studies,  aud  give  a  history  of  the  progress  of  that  department  of 
botanical  science.  Dr.  Dewey  wrote  a  History  of  the  Herbaceous  Plants 
of  Massachusetts,  which  was  published  by  the  State.  He  contributed, 
also,  the  article  "Carices,"  to  Wood's  Botany.  Up  to  the  last  year 
of  bis  life,  our  friend's  mind  showed  the  vigor  and  enthusiasm  of  bis 
early  years,  and  he  was  constantly  writing  on  scientific  topics.  His  last 
publications  of  any  length  were  two  review  articles,  one  entitled  "The 
true  place  of  man  in  zoology ;"  the  other,  "An  examination  of  some  rea- 
sonings against  the  unity  of  mankind."'  These  articles'were  read  first 
before  a  literary  association  iu  Bocbester,  of  which  the  Doctor  was  a 
member.  They  displayed  a  full  and  intelligent  familiarity  with  all  the 
most  recent  discoveries  and  speculations  bearing  upon  these  difEicult 
and  complicated  questions.  His  discussions  were  conducted  with  an 
ability,  clearness,  and  learning  which,  at  his  age,  were  surprising.  His 
industry  in  study  was  unremitting,  and  up  to  the  very  last  year  of  his 
life  his  mind  was  open  to  examine,  with  utter  freedom  from  preju- 
dice, any  new  discovery  or  speculation  which  was  worthy  of  attention. 
His  last  labors  were  the  orderly  arrangement  of  his  large  collection  of 
sedges,  which  had  been  for  so  many  years  accnmulatiug  on  bis  hands,  and 
copying  out  bis  meteorological  jonmal.  Just  before  his  death,  while 
engaged  upon  his  journal,  his  hand  became  unable  to  hold  his  pen,  imd, 
catling  for  the  aid  of  his  daughter,  he  placidly  remarked  that  this  would 
be  his  last  report  to  the  Smithsonian  Institution.  He  died  calmly,  of 
old  age,  ou  the  I5th  of  December,  18C7,  in  his  eighty-third  year.    He 
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bad  the  control  of  his  faculties  to  the  last,  Rustained  by  ao  aofaltering 
traat  in  the  bleBaed  life  hereafter. 

A  few  remarks  further,  and  wc  close.  All  who  knew  Dr.  Dewey  were 
impressed  with  the  freshness  and  vigor  of  his  mind  even  ap  to  the  latest 
period  of  his  life.  I  have  often  usked  myself  this  question ;  How  did 
l)r.  Dewey  retain  so  fnlly  his  mental  activity,  and  grow  old  so  grace- 
fully 1  This  result  seemed  to  me  due,  iu  the  first  place,  to  his  constant 
effort  to  keep  abreast  with  the  inoveiueut  of  modern  discovery  and 
thought.  He  never  was  siitisfled  with  falling  back  on  past  exi)ericnce 
or  old  attainments.  He  believed  that  morally,  intellectually,  and  phy- 
sically, man  is  making  progress.  He  held  it  to  be  his  doty  as  long  as 
he  lived  tocoutrihute  to  that  progress,  and  to  bo  himself  a  vittd  part  of  the 
movement.  He  was  always  at  work ;  always  acquiring  new  ideas.  Mor- 
ally and  scientifically,  his  mind  and  sympathies  were  with  the  future, 
and  not  with  the  past  alone.  Hence,  his  brain  n^ver  became  inactive; 
the  cnrrents  of  his  intellectual  life  never  grew  stagnant  and  dull.  His 
topics  of  conversation  were  always  of  the  present  and  the  actual,  or  of 
some  new  application,  modification,  or  adjustment  of  the  old  and  the 
(ried. 

Again,  he  kept  up,  in  awonderfnl  degree,  communion  and  sympattiy 
with  the  young.  With  them  he  established  friendships  and  inttnincies. 
In  these  intimacies,  his  stores  of  knowledge  and  ripened  wisdom  were 
poured  out  freely,  while  the  young  gave  back  to  him  the  cheerfulness, 
confidence,  and  hope  natural  to  their  time  of  life.  He  was  always  a 
guide  and  helper  to  yonng  and  struggling  men  of  talent.  The  number 
of  such  who,  by  his  impulse,  advice,  and  encouragement,  were  led  to 
honor  and  success,  was  very  great  Ho  yonng  scientific  laborer  ever 
failed  to  find  a  wise  and  sympathetic  friend  iu  Dr.  Dewey.  Nothing 
gave  him  greater  joy  than  the  rising  distinction  of  some  proteg6  whom 
ho  had  started  on  the  road  to  fame.  His  beautiful  old  age  most  emphatr 
ically  belied  Horace's  oft-quoted  description  of  ilie  age<l  man : 
"  DifHcilia  qucvulus  laudator  tomporia  act! 
Be  puero,  oaatigator  ceuBorque  minomm." 
No  one  was  more  warmly  welcomed  in  society,  by  old  and  young, 
than  he. 

He  kept  his  youth,  too,  through  the  simplicity,  purity,  and  elevation 
of  his  moral  and  religious  life.  His  trust  in  the  moral  order  was  as 
habitual  and  as  finn  as  it  was  in  the  law  of  anivcrsal  gravitation. 
This  gave  steadiness  to  his  moral  action,  and  so  abated  the  onlinary 
friction  and  annoyances  of  life,  that  he  seemed,  to  a  casual  observer, 
almost  insensible  to  their  action.  For  fifteen  years  I  was  favored  with 
the  friendship  of  Dr.  Dewey.  A  large  part  of  that  time  I  met  him  daily 
as  a  colleague.  I  was  associated  with  him  during  the  period  (iilways 
trying  to  an  old  man)  when,  at  the  age  of  seventy-six,  ho  ceased  to  dis- 
charge the  active  duties  of  his  chair ;  and  I  can  say,  with  perfect  sin- 
cerity, that  to  me  and  his  colleagues  he  seemed  incapable  of  injustice 
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or  bigotry,  of  meaimess  or  malice,  of  euvy  or  snspicioD.  We  all  hoDored 
him  as  s  sage ;  we  loved  bitn  as  a  father.  I  have  never  yet  met  a  man 
who  80  completely,  as  be,  illastrated  the  moral  elevatioa  and  apiritaal 
beauty  of  tbe  Great  Teacher's  Sermon  on  the  Mount  Wbat  he  vas  to 
his  family  and  friends,  he  was  to  tbe  multitade  who  knew  him  but  par- 
tially and  indirectly.  To  the  whole  population  of  Bochester  bis  pre- 
sence in  the  atreets  was  a  benediction 
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T00IT«HT8  ON  THK  KATDBK  IND  OBIflIK  OF  VOBCE. 

By  Wiluam  B.  TiVLOB,  of  Washisgton. 

The  great  generalization  of  oar  age — tbe  coatinaity  or  indestructi- 
bility of  force — confinned  as  it  is  by  a  conatatitly  accumnlating  aeries 
of  indncUona,  contradicted  as  it  is  by  do  adverse  foct,  comes  gradually 
to  impress  itself  upon  onr  convictioDS  almost  with  the  positiveness  of  an 
axiom.  And  yet  a  slight  consideration  will  show  us  that  it  is  really  but 
a  corollary  from  the  particulu'  constitution  of  matter  presented  con- 
staDtly  to  our  observation.  Had  we  any  example  of  an  incompressible 
sabstance  wholly  devoid  of  elasticity — that  is,  possessing  no  molecular  or 
atomic  repulsion,  (to  adopt  the  conception  entertained  by  Xewton  and  his 
followers,)  but  endowed  with  only  cohesive  and  gravltative  attractions — 
then  for  such  matter  the  theory  of  the  conservation  of  force  would  not 
be  true.  Were  two  equal  balls  of  such  a  material  to  meet  iu  space  with 
equal  and  opposite  velocities,  at  tbe  moment  of  impact  there  would  be, 
with  the  arrest  of  motion,  the  actual  destruction  of  the  entire  living 
force  tkey  jointly  possessed.  2Iot  only  would  there  be  no  rebound,  but 
there  would  be  no  internal  molecular  work  effected,  and  no  heat  gene- 
rated to  represent  a  surviving  or  transformed  energy. 

The  doctrine  of  the  correlation  and  conservation  of  forces  depends 
therefore  upon  the  coexistence  in  all  matter  of  two  opposing  tendencies, 
namely,  those  of  attrM^tion  and  repuUion  ;  and  fi*om  the  ceaseless  play 
and  struggle  of  these  opposing  tendencies  are  derived  ultimately  all 
the  varied  phenomena  of  tbe  visible  universe. 

The  most  ordinary  and  obvious  manifestations  of  force  are  those  exhib- 
iting motion;  as  in  tbe  whirlwind  and  the  cataract,  the  volcano  and  the 
earthquake,  the  steamship  and  tbe  locomotive  train.  There  has  accord- 
ingly been  a  very  general  tendency  to  confonnd  force  and  motion ;  and 
this  fallacious  confhaion  has  not  uufrequently  vitiated  the  reasonings 
of  even  intelligent  writers. 

To  distinguish,  however,  motion  fh)m  force  on  tbe  one  hand,  it  may 
be  remarked  that  they  never  have  a  common  measure;  and  to  di8ting:ui8h 
force  from  motion  on  tbe  otber  hand,  it  is  only  necessary  to  consider  tbe 
fact  that  we  are  surrounded  by  a  vast  array  of  atatieal  forces,  continu- 
ally resisting  the  most  energetic  solicitations  to  motion. 

First,  as  to  tbe  absence  of  a  common  measure  :  It  is  found  that  the 
rate  of  motion  follows  only  the  law  of  the  square  root  of  tbe  force  orig- 
inating it.  A  double  consnmption  of  fiiel  will  not  double  tbe  speed  of 
a  locomotive-engina  On  the  contrary,  (as  is  well  known  to  the  eugiueer,) 
fonr  times  the  quantity  of  foel  is  necessary  to  attain  this  dnplicatiou  of 
16  s  i.ii.GoO^^Ic 
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effect.  So  if  a  poand  of  gnnpowder  will  impel  a  cannon-ball  with  a 
given  velocity,  it  will  require  four  pounds  of  powder  to  double  that 
velocity.  Tbe  coDservation  of  force,  however,  is  maiutaioed  in  the  fact 
that  the  penetrating  power  of  the  caDnon-ball  ia  directly  proi>ortional 
to  the  energy  expended  in  it«  propulsion ;  or,  in  other  words,  to  the  square 
of  its  velocity.  Or,  to  express  the  distinction  in  tbe  established  formula, 
while  mx  V  represents  the  quantity  of  motion  in  a  moving  body,  m  x  if 
represents  its  quantity  of  force. 

Secondly,  in  regard  to  atatie  force :  Every  one  who  has  ever  attempted 
to  hold  aloft  a  heavy  weight  as  motionless  as  possible  will  have  bad  a 
realizing  sense  of  tbe  expenditure  of  energy  required,  not  to  produee, 
bnt  to  prevent  motion.  Tbe  Suspension  Bridge  at  Niagara,  sat^ly  uphold- 
ing its  thousands  of  tons  of  loaded  cars  and  human  freight  over  the 
frightful  chasm  beneath,  may  be  cited  as  one  among  an  infinite  number 
of  examples  of  statical  force,  or  of  power  in  repose. 

The  avalanche,  bnrtling  down  the  mountain  side  with  destructive  vio- 
lence, overwhelming  a  village  and  its  inhabitants,  is  but  expending  a 
force  stored  up  a  year  or  years  before,  by  tbe  sun,  when  it  lifted  the 
mass,  molecule  by  molecule,  to  its  position  of  latent  or  potential  energy. 

Every  pound  of  coal  possesses  a  static  or  potential  force  of  ten  millioa 
"foot-pounds."  That  is  to  say,  the  power  expended  by  the  sun  in  rais- 
ing the  pound  of  coal  from  ita  low  estate  of  chemical  oombiuation,  or  a 
satisfied  affinity,  to  the  higher  plane  of  isolation  and  capacity  for  chem- 
ical reunion,  was  a  power  capable  of  lifting  one  thousand  pounds  of 
water  to  tbe  height  of  ten  thousand  feet.  And,  conversely,  tbe  pound 
of  coal  thus  chemically  raised  has  itself  received  the  power  of  mechan- 
ically lifting  that  immense  weight  to  that  enormous  height. 

It  must  be  borne  in  mind,  however,  that  when  tbe  sun  actually  does 
lift  a  thousand  pounds  of  water  to  the  height  mentioned,  it  does  not 
ruse  it  bodily  as  water;  it  performs  the  vast  additional  labor  of  tearing 
asunder  the  entire  mass,  molecule  by  molecule,  ut  opposition  to  the 
statical  force  of  an  intense  cohesive  attraction :  a  work  of  more  than 
ten  thousand  "foot-pounds;"  an  expenditure  of  energy  greater  than 
that  reqnired  to  grind  the  same  weight  of  ice  (one  thousand  pounds)  to 
the  most  impalpable  powder.  Deducting,  therefore,  this  expenditure 
(a  little  over  ten  thousand  "  foot-pounds  ")  we  should  find  that  the  pound 
of  coal  represents,  in  a  static  form,  an  invested  power  equivalent  to 
tbe  Ufting  of  one  thoosand  pounds  of  water  a  little  more  than  one  foot, 
in  addition  to  tbe  task  of  evaporating  the  whole  amount.* 

Matter  in  motion  being  thus  merely  a  vehicle  of  force,  it  follows  that 
wherever  dynamic  or  kinetic  energy  is  transformed  into  potential  energy, 
(as  in  pumping  up  water  into  an  elevated  reservoir,)  there  motion  is  to 
this  extent  destroyed;  wherever  potential  or  static  energy  is  trans- 
formed into  dynamic,  (as  in  the  discharge  of  aloaded  pistol,)  there  motion  is 

*  This  of  course  does  not  loolnde  any  octiul  heaUiif  of  the  nftter.  Ooe  ponod  irf 
ooal  Kill  raise  tbirteen  tboasuid  pounds  of  watai  1° ;  which  is  eqoiTslent  b>  only  sev- 
enty-two pounds  of  ice-cold  water  (32°)  niaeA  to  tbe  boiling  point,  (312°.)   . 
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created.  A  TeiyatrikiDg  example  of  tbecoatanaal  transformation  tack 
and  forth  of  tbese  two  conditions  of  force  is  presented  in  planetary 
movements,  especially  in  those  of  considerable  eccentricity.  Taking 
the  case  of  a  cometary  orbit,  for  example,  whose  greatest  elongation 
ahoold  extend  b^ond  the  distance  of  Keptnne,  while  its  perihelion 
ehoald  lie  for  within  the  orbit  of  Mercury,  we  should  And  that  the  body, 
Tiisbing  or  falling  toward  the  son  with  accelerated  rapidity,  would 
finally  acqoire  a  velocity  of  a  hundred  or  two  hundred  miles  per  second; 
when  its  accumulated  momentnm  would  suffice  to  hurl  it  off  as  a  pro- 
jectile to  its  remote  aphelion,  where  ita  velocity  wonld  be  reduced  to 
two  or  three  miles  per  second,  and  the  body  be  again  in  a  condition  to 
repeat  its  mighty  oscillation.  And  this  majestic  pendulum,  occupying 
some  three-quarters  of  a  century  in  its  excursion,  while  exhibiting  suc- 
cessively so  enormous  an  absorption  and  alternate  generation  of  motion, 
wonld  at  the  same  time  illustrate  the  constancy  and  indestmctibUity  of 
its  force,  in  its  transformation  &om  the  latent  to  the  actn^,  and  viae 
verta;  the  via-viea  of  its  lowest  speed,  plus  its  co-existing  potential  of 
gravit^oD  at  highest  elevation,  being  exactly  eqnal  to  those  of  its 
highest  speed  and  lowest  fall. 

And  yet,  obvious  as  these  troths  appear,  an  acute  and  compre- 
h^mve  thinker  iu  an  admirable  exposition  of  Uie  doctrine  of  evo- 
lution, has  devoted  a  chapter  to  the  unfortunate  fiillaoy  of  the 
"  Continuity  [or  indestructibility]  of  Motion.'*  If  it  be  once  admitted 
tiiat  motion  can  be  transmuted  into  any  other  form  of  force,  then  of 
necessity  it  cannot  exist  also  as  motion.  The  loose  brick  balanced  on 
tiie  chimney  top,  ready  at  a  sudden  gust  of  wind  to  topple  and  to  strike 
a  passer-by  to  earth,  has  a  potential  foree,  imparted  to  it  peiiiaps  fifty 
years  ago  by  the  bod-carrier  and  the  brick-layer  who  raised  it  and 
placed  it  iu  ita  seat  of  power.  During  all  these  fifty  years  it  has  lain 
there  quiet.  True,  it  has  partaken  of  the  earth's  rotations  and  revolu- 
tions; tme,  it  has  responded  faithfully  to  all  the  varying,  never-ceasing 
vibrations  of  summer-heats  and  winter-colds;  and  in  all  this  passive 
acquiescence  it  has  but  illustrated  its  inertia.  But  this  is  manifestly 
altogether  foreign  to  what  we  are  considering.  Whence,  then,  the  motion 
that,  commencing  with  the  Ml  from  the  chimney,  hurled  back  the  brick 
to  the  earth  from  which  it  had  so  long  before  been  lifted  f  The  blast 
that  tilted  it  vaa  but  the  trigger  vhich  set  free  its  latent  power.  Shall 
we  say  that  the  original  motion  imparted  to  it  was  also  latent  during 
bH  these  years  t  Such  an  expression  as  "  latent  motion  "  is  but  a  sense- 
less contradiction  of  terms.  The  cap-stone  of  the  great  pyramid,  ele- 
vated to  its  dizzy  height  with  much  effort  and  labor,  might  possibly 
remain  there  unmoved  forever. 

The  simple  truth  is,  that  so  far  from  onr  having  any  warrant  for  the 
assumption  that  the  sam  of  all  the  motions  in  the  oniverse  is  a  constant, 
the  repeated  creation  and  destruction  of  motion  is  on  the  contrary  neces- 
sarily involved  in  the  indestractible  transmutability  of  force. 
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These  consideratiooB,  of  coarse,  apply  equally  to  all  the  varioas  kinds 
o{  molecular  movemeDt,  such  as  those  of  light,  of  beat,  and  of  electrical 
cnrrents.  It  is  familiar  to  all  that  we  can  create  heat,  as  when  ve  kin- 
dle a  fire  in  the  stove,  or  pass  an  electrical  cnrreut  through  an  imper- 
tfect  conductor,  or  simply  rnb  two  sticks  together.  It  is  equally  familiar 
tJiat  we  can  destroy  heat,  as  when  we  employ  steam-power  for  welding, 
forging,  rolling,  or  swaging  iron,  and  measure  the  effective  work  per-^ 
formed  in  these  operations  by  the  amonnt  of  heat  abstracts  from  the 
steam,  and  forever  destroyed  as  beat.  In  brief,  whenever  heat  or  other 
movement  has  pi-odnced  a  changed  effect  In  matter,  either  internally  or 
externally,  there  and  to  that  precise  extent  has  the  motion  (whether 
molar  or  molecular)  entirely  disappeared. 

It  is  true  that  we  still  hear  the  convenient  term  "latent  heat"  fre- 
quently employed ;  but  while  holding  in  all  honor  the  researches  of  Black, 
who  first  unfolded  to  as  the  carious  phenomena  grouped  under  this  title, 
we  now  know  by  the  clear  light  of  the  dynamic  theory  that  there  is  no 
such  thing  as  latent  heat;  that  if  lieat  be  not  sensible,  or  actual,  it  is  uot 
heat  at  all.  We  now  know  that  the  142°  necessary  to  liquefy  melting 
ice  without  any  increase  of  temperature,  and  the  d65<^  absorbed  in  effect- 
ing the  evaporation  of  boiling  water,  have  had  to  overcome  great  mole- 
cnlar  resistances;  and  that  the  internal  work  thus  performed  in  raising 
the  water  to  a  higher  potential  is  exactly  measured  by  the  amounts  of 
heat  respectively  thus  expended  and  consumed.  When,  true  to  the 
eternal  law  of  conservation,  precisely  similar  amounts  of  beat  are  ob- 
tained by  a  reversal  of  the  several  processes,  these  temperatures  are  as 
much  a  new  creation  or  transformation  as  when  we  ignite  the  carbu- 
reted hydrogen  at  onr  gas-burners,  or  the  anthracite  in  our  grat«s. 

No  one  would  think  of  saying  (excepting  metaphorically)  that  we 
were  releasing  the  light  and  heat  stored  up — in  the  one  ca«e  at  the 
retorts  of  the  gas-feotory,  and  in  the  other  in  the  carboniferous  labora- 
tory of  the  solar  actinism — a  million  years  ago.  Heat  latent  in  coal- 
fields whioh  may  perchance  have  lain  immediately  beneath  colossal 
gktders  for  thousands  of  years  I  As  well  might  we  speak  of  the  blaze 
emitted  by  the  petroleum  lamp  as  original  son-light  which  has  been 
latent  all  these  millenninms. 

Undoubtedly  the  more  aocurate  designation  of  the  fact  is,  that  when 
motion  has  resulted  in  static  condition,  the  motion  is  absolutely  de- 
stroyed ;  when  from  that  condition  a  succeeding  motion  is  evolved,  a 
new  motion  has  been  as  absolutely  created;  that  when  one  kind  of 
motion  has  been  transformed  into  another  kind  of  motion,  the  equivalence 
of  the  two  by  no  means  involves  the  identitif  of  the  two. 

Among  the  multitudiDous  metamorphoses  of  fbree  presented  to  our 
observation,  we  find  not  unfrequent  examples  of  motion  rising  higher 
than  its  Bonrce.  These  oases  may,  however,  all  be  likened  to  the  famil- 
iar iUustratioa  of  a  large  weight  on  the  short  end  of  a  lever  lifting  a 
lighter  weight  on  the  other  end  as  many  times  as  high  j  oc  to  the  par- 
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allel  iastance  of  a  considerable  body  of  water  by  its  momentam  raising 
a  smaller  qnantity  to  a  higher  level  in  the  hydraulic  ram.  Similar  in- 
stances of  wat«r-power  ocunr  in  nature,  as  at  the  moatha  of  rivers,  and 
at  estaaries,  where  the  contracting  cbanne)  trausfonns  a  large  mass 
movement  into  the  potential  of  elevation.  A  magnificent  example  of  this 
is  furnished  in  the  Bay  of  Fundy,  where  a  hnge  tide  of  seventy  feet  is 
derived  from  an  ocean-wave  probably  not  exceeding  two  feet  in  height. 
As  in  visible  or  vuua  motion,  tne  matter  may  be  either  falling  to  a 
lower  state  of  power,  (as  in  the  descending  weight  of  a  clock  or  the 
fidling  water  of  liiagara,)  or  rising  under  a  superior  external  propnldon 
to  a  higher  state  of  power,  (as  in  a  clock  being  wound  up  or  ocean-water 
being  evaporated  by  the  sun,)  so  in  moleoular  movements,  the  matter 
may  be  either  mnning  down,  (as  in  oombustion,  or  in  the  decomposition 
of  qnatemary  or  ternary  eompoonds  into  more  stable  bioary  componndB,) 
or  the  matter  may  be  raised  to  higher  power,  (as  in  the  vegetable  de- 
oxidation  of  carbon  by  the  sun's  rays,  or  in  the  building  up  of  animal 
substance  to  more  complex  and  unstable  conditions,  by  the  power  derived 
from  other  matter  running  down.) 

ITow,  in  all  these  wondronsly  varied  and  complex  transmutations  of 
force,  while  it  is  certain  that  the  sum  of  all  the  static  and  kinetic  forms 
of  energy  in  the  universe  is  a  constant,  which  the  human  race  with  all 
its  endless  appliances  of  machiueiy  can  no  more  increase  or  diminish 
than  it  can  add  to  or  subtract  firom  the  quantity  of  matter,  yet  it  is 
equally  true  that  the  store  of  the  former,  or  the  potential  in  Nature,  is 
being  in  the  aggregate  diminished  by  transfer  to  the  condition  of  the 
latter  or  the  dynamic ;  and  that  in  this  transfer  the  general  tendency  is 
to  a  farm  of  temperature  of  greater  diffusion,  and  less  capability  of  fur- 
ther transformation.  So  that  solar  and  planetary  systems  are  con- 
stantly running  down  to  a  lower  plane  of  power — the  former  by  the 
radiation  of  high  heat,  the  latter  by  the  4'adiattou  of  low  beat — into 
empty  celestial  spaces.*  There  is  on  tJie  whole,  therefore,  as  Professor 
Sir  William  Thomson  has  well  designated  it,  a  "  Dissipation  of  En- 
ergy." 

In  a  paper  "  On  a  Universal  Tendency  in  Katnre  to  the  Dissipation  of 
Mechanical  Energy,"  presented  to  the  Royal  Society  of  Edinburgh,  April 
19, 1852,  Professor  Tbomson  arrives  at  Uie  conclusions,  that  "  there  is 
at  present  in  the  material  world  a  universal  tendency  to  the  dissipation 
of  mechanical  energy ;"  and  that  "  within  a  finite  period  of  time  past 
the  earth  must  have  been,  and  within  a  finite  period  of  time  to  come 
the  earth  must  again  be,  unfit  for  the  habitation  of  man  as  at  present 
*  The  whole  mmonat  of  aoUt  energy  inoeMantly  expended  on  our  earth  may  be  eeti- 
mftted  mt  the  unoiut  of  SOB  billion  498,027  million  "  horse-power" — a  hoTBS-power 
being  equal  to  550  foot-ponnds  per  second-  Bat  a«  waa  ahovn  by  the  illtutriona  Dr. 
J.  R.  Mayer  in  hia  BeUrSge  rvr  Dgnamih  iet  Hinunelt,  (Heilbronn,  1848, )  the  antonnt 
of  aolaf  heat  intercepted  by  the  earth  is  to  the  whole  amonnt  radiated  into  ipace  *'  as  I 
is  to  3,300  uiilliouB."  [On  Celalial  Dynamia.  Translated  by  Dr.  H.  Debni,  L.  E.D 
Pm.  Mag.,  April,  1863,  Vol.  XXV,  p.  245.) 
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constitated ;  irnleas  operations  have  been  or  are  h>  be  performed  which 
are  impossible  nnder  the  laws  to  which  the  known  operations  going  on 
at  present  in  the  material  world  are  subject."*  And  in  a  commonication 
to  the  British  Association  in  Septembw,  1861,  on  "  Physical  Considera- 
tions regardiog  the  Possible  Age  of  tbe  Snn'a  Heat,"  Professor  Thom- 
son repeats,  that  "  although  mechanical  energy  is  indestructible,  there 
is  a  nniTersal  tendency  to  its  dissipation,  which  produces  gradual  aug- 
mentation and  diffosiou  of  heat,  cessation  of  motion,  and  exhaostionof 
potential  energy,  tbroogh  the  material  univer8e."t 

In  glancing  thus  cursorily  at  the  nature  of  force,  and  its  more  strik- 
ing manifestations, it  is  hardlyneoessaryto  allude  to  the  now  reoogniEOd 
correlation  of  the  oi^anic  and  so-called  "  vital"  forms  of  power  witti 
tbe  porely  physical  and  kinetic.  It  has  been  reserved  to  our  own  day 
to  see  established  in  all  its  fullness  the  grand  dynamic  equation — 
"  Cavta  tequat  effeetum."  It  has  been  shown  by  the  most  varied  series 
of  experiments  and  observations  that  physiological,  like  mechanictd 
processes,  are  possible  only  on  tbe  sufficient  oonsnmptioti  of  fnel ;  that 
growth,  and  development,  and  mnscalar  movement  are  derived  from  the 
oxidation  of  carbon  and  of  tissue,  whose  products  may  be  accurately 
measured ;  and  are  all  but  phases  of  the  ever-changing,  never-dying 
energy  of  Katnre. 

Perhaps  each  one  who  should  consult  his  "conscionsnesB"  alone  (that 
witness  so  important  to  the  metaphysician)  would  feel  a  conviction  that 
when  he  strikes  a  blow  he  is  exerting  an  original  and  self-derived 
power.  And  yet  it  is  certain  that  tbe  will  of  an  Alexander,  a  Bonaparte, 
or  a  Bismarck,  would  be  as  impotent  to  move  a  grain  of  sand  without 
an  adequate  supply  of  pre-existing  external  force  placed  at  its  disposal, 
as  to  launch  the  Great  Eastern  from  its  ways  witbont  a  similar  supply .{ 

•I.  E.  D.  PhO.  Mag.,  October,  1K8,  ToL  IV,  p.  304. 

tBepoTt  of  Tbirty-Bist  MeetinJ;,  &c.,  ifotieet  and  J&ftnuO,  page  37.  (BspnbUgbed 
in  Am  X.  £.  D.  PAiL  Mag.,  Febnuir,  1862,  Vol.  XXin,  p.  156.) 

t  It  iapH^ec  to  notioe  here  »ooQtioiivliioh  lias  been  miggMted,  that  tbewlU,  tbon^ 
admitted  to  be  merel7  a  starter  or  director  of  the  animal  store  of  material  force,  miut 
■till  exert  and  therefoie  originate  the  power,  bovever  small,  ueceasat^r  for  sucb  initia- 
tion. Sic  Jolm  HeiHcbel,  in  an  essay  "  On  the  Origin  of  Force,"  remarks :  "  Tbe  actual 
fiiret  Deceaau?  to  be  onginaiti  to  f!:ive  rise  to  tbe  ntmost  imaginable  exertion  of  ani- 
mal power  in  any  oaae  may  be  no  greater  than  la  reqiiired  to  reniove  a  single  material 
moleonle  from  its  place  throogb  a  space  inoonceiTably  minute ;  no  more  in  ctJmpariaaii 
witb  the  dynamical  force  HMmgaged  directly  or  indireotly  by  tke  act  tbon  tbe  poll  of 
a  hair-trigger  in  comparison  with  the  force  of  tbe  mine  which  it  explodes.  Bat  with- 
out the  power  to  make  tone  material  disposition,  to  originate  tome  movement,  or  to 
ebange,  at  least  temporarily,  the  amount  of  dynamical  force  appropriate  to  some  one  or 
more  material  molecnlee,  the  meohaniogl  resnlta  of  boman  or  animal  Tolition  are  inoou- 
oelTable.  It  matters  not  that  we  are  ignoruit  of  the  mode  in  which  this  is  perfbcmed. 
It  snfBces  to  bring  tbe  origination  of  dyoamicat  power,  to  bowever  small  an  extent, 
wiUiin  the  domain  of  acknowledged  personality."  (The  ForMjA'Iy  Bmnmi  for  July  1, 
1865,  ToL  I,  p.  439.) 

This  direeting  oapooity  of  the  animal  will,  like  that  directing  impnlse  which  presides 
over  tbe  entire  domain  of  organic  erolntion,  elndea  all  analysis,  and  henoe  has  no 
tecogniied  dynamic  eqairalent.    Without  attemptiitg  to  disonsa  hen  this  raiy  abetmse 
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A  demonBtration  of  ttaa  is  Been  in  the  case  of  motor'paralysis,  (which 
may  be  likeoed  to  the  stote  of  a  steam-eogine  witli  tlie  cylinder-valTes 
locked  in  posLtion,  or  detached  from  the  eccentric,)  or  in  the  case  of 
that  extreme  prostration  wbi<^  follows  a  low.fever  or  prolonged  illness, 
(which  may  be  likened  to  the  condition  of  an  eagiae  whose  head  of 
steam  is  insnfflciuit  to  overcome  the  inertia  of  the  piston.) 

But  not  only  theanimal  processes  of  nutrition,  growth,  and  movement 
are  maintain<^  ab  extra,  but  those  more  subtle  and  mysteiioas  processes 
of  thought,  emotion,  reason,  are  alike  the  product  of  material  metamor- 
phosis ;  and  their  activities  ma?  be  determined  by  the  urea  and  the 
phosphates,  and  even  pboaphorio  acid,  eliminated  by  the  kidneys.  A 
large-brained  man  sitting  idly  in  his  ea^-chair,  with  eyes  closed  to  ex- 
ternal Jmpressiona,  and  indulging  in  pleasant  revery,  might  seem  to  be 
the  very  impersonation  of  self-contained  and  self-onginating  action. 
Bat  apart  from  the  chemical  tests  alluded  to,  which  would  demon- 
strate the  fact  of  matter  potentia],  ondergoing  a  descent,  we  may 
employ  the  more  direct  and  delicate  indicator,  a  thermo-gslvano- 
meter,  in  connection  with  the  back  part  of  the  dreamer's  bead,  and  we 
shall  observe  the  needle  to  quiver  and  to  floctuate  with  the  current  of 
the  varying  thought.  Let  a  knock  be  heard  at  the  door,  and  though  no 
movement  of  the  face,  no  tremor  of  the  closed  eyelid  betrays  to  the  ob- 
server a  coDHoionsoess  oi  the  sound,  yet  this  tell-tale  needle  (sensitive 
to  the  two-tbouaandth  part  of  a  degree  Fahrenheit)  will  attest  by  a 
deflection  of  many  degrees  of  arc  the  aroased  attention  involuntarily 
existed  through  the  action  of  the  auditory  nwvee.*  Here,  then,  we 
pointiitinnybereiiuiTkBd  tkkt  oorlUth  In  the  dootrineof  the  oonatoocy  of  force  ii«ed 
mot  be  abakeD  by  this  sole  ontetknding  difitcnlty,  or  iqipareiit  limitetiou  of  its  univer- 
■alitf ;  and  that  bowever  unable  we  may  now  be  to  explain  or  imggeat  tbe  how— ^tbis 
last  reaidumn,  "will-power,"  (Bdmittedly  very  small  reUtively  to  the  product  of  volun- 
tary force,}  aa  well  bb  that  organic-power  whicb  doterminea  that  from  tbe  equal  stores 
of  force  laid  np  in  the  two  eggs  of  a  dnck  and  of  an  alligator,  oi  of  a  dove  and  of  a  ser- 
pent, the  one  shall  be  directed  to  evolve  a  bird  and  tbe  other  a  reptile—may  yet  be  here- 
after lefened  to  the  magasines  each  serves  to  unlock,  or  else  to  a  priodple  entirely 
outside  of  mechanical  force. 

*In  an  interesting  account  of  "  Experiments  on  the  Belatlon  of  Esat  to  Mental 
Work,"  by  ProfesBor  J.  8.  Lombard,  M.  D.,  of  Harvard  University,  employing  a  galvan- 
ometer capable  of  in  dicating  abont  the  five-hundredth  part  of  one  degree  Folirenheit 
it  is  stat«d  that  the  ordinary  variotjons  observed  lesnltiog  from  mental  action  did  not 
amount  to  more  than  about  the  fiftieth  of  a  d^ree,  though  quite  marked.  "  Pursuing 
these  experimenta  further,  it  was  fonnd  that  anything  that  aroused  the  attention  was 
capable  of  caiuaiog  a  greater  or  less  tise  of  temperatnre  on  tbe  part  of  the  head,  over 
and  above  that  of  the  body."  With  the  exercise  of  the  higher  reasoning  powers,  "  tbo 
highest  rise  noticed  did  not  exceed  the  twentieth  of  a  degree,"  (abont  one-eleventh  of  a 
degree  Fahrenheit,)  white  "the  temperatnre  of  tbe  extremities  fell."  "  The  moat  striking 
<A»cte  of  all  were  produoed  by  the  reading  aload  or  the  rooitatton  of  poetry."  "  Bead- 
ing or  reciting  to  one's  self  gave  similar  results,  and  often  even  in  a  more  marked  de- 
gree." "  In  the  last- mentioned  series  of  observations,  it  was  not  unfreqnently  found 
that  the  temperature  of  the  foroheod  fill,  while  that  of  the  bock  of  the  head  rose ;  hut 
fbr  what  reason,  1  have  notyet  been  able  todetermine."  lHuNem  York  MtdiealJottnuU 
for  June,  1897,  ToL  V.  pp.  laSSOb.)" 
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would  seem  to  have  almost  the  germ  of  a  phrenomet«r,  as  if  in  de&ance 
of  the  protestatioD  that  "  thought  cannot  be  measured."  It  is  bat  just, 
however,  to  admit  that  this  (f^thongfa  in  some  sense  a  phreuosoope)  is 
not  properly  a  pbieno  meter,  since  the  effect  determined  is  really  only 
a  resultant  of  the  mental  activity,  and  not  its  measure.  The  thermal 
indication  represents  (if  the  expression  may  be  allowed)  merely  the  fric- 
tion of  the  mechanisnL 

On  comparingtbe  modes  of  derivation  of  force  in  machines  (especiatly 
in  those  known  as  heat-engines)  and  in  animals,  we  find  that  the  trans- 
fer ie  made  in  substantially  the  same  way.  Matter  previously  raised  to 
a  chemical  state  of  power  is  oxidized,  and,  in  running  down  by  this 
prooeaa  of  combustion,  (whether  slow  or  rapid,)  evolves  a  molecular  ac- 
tivity, which  is  absOTbed  and  utilized  in  various  ways,  according  to  the 
exact  seat  of  the  transfer.  Where  deoxidized  metals  are  the  source  of  the 
power,  (as  in  the  galvanic  battery,)  the  process  is  very  einiilar.  In  this 
case,  and  in  mechanisms  operated  by  springs  or  weights,  the  potential 
force  is  first  imparted  by  human  labor. 

The  source  of  power,  fJierefore,  in  machinery,  as  in  the  animal  econ- 
omy, is  derived  almost  entirely  from  tbe  vegetable  kingdom ;  in  which, 
matter  which  bas  been  largely  exhausted  of  its  store  of  force  by  the  en- 
gine and  the  animal,  and  discarded  as  carbonic  acid,  water,  and  other 
burned  prodnctB,is  raised  again  by  the  action  of  the  solar  energy  to  itfi 
static  plane  of  chemical  potentiality.  And  it  is  an  interestiug  and  sig- 
nificant fact  that  the  two  great  vegetable  staples  consumed  by  the  dead 
and  by  the  living  mechanisms  respectively  are  identical  in  composi- 
tion ;  that  the  eeUuloae,  which  is  the  principal  food  of  the  engine,  is  chem- 
ically isomeric  with  the  starch  which  ia  the  principal  fnel  of  the  animaL 
And  the  cellulose  of  the  one,  equally  with  the  starch  of  the  other,  may, 
as  is  well  known,  be  converted  iuto  sugar.  It  is  hardly  necessary  to 
explain  in  thiaconnection  that  the  mineral  coal  so  largely  utilized,  is  itself 
but  a  metamorphosed  cellulose ;  whose  hydrogen  and  oxygen,  (the  ele- 
ments of  water,)  expelled  by  geologic  heat,  have  left  remaining  the  car- 
bon almost  in  a  state  of  isolated  purity. 

Nor  does  it  detraet  from  the  value  of  this  parallelism  between  the  diet 
of  the  inorganic  and  organic  worker,  that  the  latter  (the  animal)  bas  not 
been  so  organized  as  to  be  capable  of  availing  itself  directly  of  the  stored 
force  in  woody  fiber ;  equal  though  it  be  to  that  which  it  has  been 
adapted  to  assimilate. 

It  is  important  that  n-e  should  endeavor  to  form  some  conception 
(however  inadequate)  of  the  physical  mode  of  action  and  of  deriva- 
tion of  the  various  forma  of  force  presented  to  ns.  When  a  bell  is  struck 
with  a  hammer,  the  metal  beneath  is  carried  by  the  momentum  or  the 
via-viva  of  the  blow,  beyond  its  condition  of  equUibrum  due  to  the 
rigidity  or  molecular  adhesion  of  the  material;  and  then  instantly  recoil- 
lug,  thus  sets  up  a  vibration  counting  tens,  hmidreds.  or  thousands 
to  the  second,  according  to  the  inertia,  or  the  mass  set  in  motion  ;  which 
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oecillatory  motion  is  finally  destroyed  only  by  external  and  internal  re- 
sistances. In  a  manner  somewhat  analogona  to  this,  the  molecnlea  of 
all  matter  balanced  between  opposing  attractive  and  repiUsive  ten- 
dencies are  forever  ringing  (so  to  apeak)  in  response  to  continnal  dls- 
tnrbances,  thongh  with  a  rapidity  inconceivably  greater  than  any 
known  as  sound.  Thns,  when  a  gas-jet  has  its  surface  of  contact  with 
the  atmosphere  smitten  with  a  spark  or  blaze,  the  molecules  of  oxygen 
and  those  of  hydrogen  and  carbon  rushing  or  falling  together  under  the 
impnlse  of  an  attraction  known  as  chemical  affinity,  with  a  violence  so 
great  as  to  impinge  severely  on  their  several  spheres  of  molecular  repul- 
sion, set  up  a  vibration  whosevelocity  or  pitch  is  measured  by  hundreds 
of  millions,  in  the  millionth  part  of  a  second. 

When  we  examine  other  occasions  of  heat  or  molecular  movement, 
we  And  the  actions  not  dissimilar.  Thus,  in  the  case  oi  /notion,  it  is 
evident  that  the  more  prominent  particles,  pressed  by  either  side  be- 
tween the  robbing  surfaces,  (not  indeed  by  actual  contact,  bat  by 
what  is  equivalent,  their  repulsive  spheres,)  momentarily  fbrced  back 
within  their  repalsions-  and  thereby  compressing  others,  rebound  with 
a  vigor  proportioned  to  tfae  preasnre ;  and  thus,  like  a  spring,  continue 
an  oscillation,  strengthened  and  accelerated  by  tiie  duration  of  the 
raspings.  So,  when  a  body  is  subjected  to  percnssion,  we  see  how  a 
vibration  must  be  started,  intense  in  proportion  to  the  violence  of  the 
blow,  as  well  as  to  the  reinforcement  of  repeated  action.  In  the  fire- 
syringe,  the  volume  of  air  already  possessing  a  quantity  of  molecular 
motion  due  to  the  ordinary  temperatnre,  suddenly  compressed  into  a 
very  small  space,  must  of  necessity  have  the  velocity  of  its  particles 
greatly  increased,  and  consequently  the  fi^aency  and  violence  of  the 
repulsive  collisions  correspondingly  aggravated  and  intensified. 

A  similar  conception  may  be  extended  to  the  thermal,  chemical,  and 
magnetic  effects  of  electric  currents,  whether  excited  by  Irictional  or  by 
chemical  distnrbance,  although  tfae  precise  nature  of  the  molecular  move- 
ments is  undoubtedly  wrapped  in  great  obscurity. 

As  has  already  been  indicated,  all  applications  of  animal  power  may 
obviously  be  regarded  as  derived  (either  directly  or  indirectly)  from  the 
static  chemical  power  of  the  vegetable  substance  by  which  the  various 
organisms  and  their  capabilities  are  sustained ;  and  this  power,  in  turn, 
&om  the  kinetic  action  of  tfae  sun's  rays. 

Winds  and  ocean  currenta,  bail-storms  and  rain,  sliding  glaciers,  flow- 
ing rivers,  and  falling  cascades,  are  tiie  direct  offspring  of  solar  heat. 
All  our  machineiy,  therefore,  whether  driven  by  the  wind-mill  or  the 
water-wheel,  by  horse-power  or  by  steam — all  the  results  of  electrical 
and  electro-magnetic  changes — our  telegraphs,  our  clocks,  and  our 
watches,  all  are  wound  np  primarily  by  the  aun.' 

The  tides,  with  all  their  lifting  power,  (to  which  the  largest  ocean- 

*  The  elder  StepbooMD,  boiho  fifty  jcnra  ago,  appears  to  have  beeo  tho  first  ta  fi>nn 
tbe  conception  that  hia  locomotive  engines  were  ceollj  driven  by  boIbt  power. 
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Bhipa  are  as  feathers,)  and  all  their  wearing  sotiOD  upoD  coast  and  river 
shores,  are  dne  partly  to  the  son's  attoaciioD,  bat  in  a  much  Larger 
degree  to  that  of  the  moon,  an  outlying  portion  of  the  earth's  formm- 
eqaator.* 

Not  pausing  to  notice  the  various  theories — more  or  less  planaible— of 
chemical  or  of  aqueous  agency  in  earthquake  waves  and  in  volcanic 
ejections,  we  may,  for  the  present  purpose,  regard  these  occasional  out- 
breaks as  the  reatUostments  and  vents  of  wide-spread  pressare,  from 
insensible  settlings  by  the  shrinkage  of  the  earth's  omst,  resulting  from 
the  extremely  slow  cooling  of  the  interior  maes :  the  hardened'  envel- 
ope of  stone  or  rock,  a  poorly  condnoting  material,  acting  as  a  blanket 
which  almost  arrests  the  escape  of  the  internal  heat.  And  this  heat, 
agtdn,  may  be  regarded  but  as  a  feeble  residuom  of  that  cosmioal  ac- 
tivity still  notable  in  the  sun  and  other  stars. 

Finding  thus  from  observation  that  the  sun  is  the  great  souroe  of 
energy — statdo  and  kiuetio — ^in  almost  all  terrestrial  phenomena,  from  tiie 
meteorological  to  the  geogrfq)hioal,  from  the  get^gical  to  the  biological, 
we  cao  only  condnde  that  In  the  expenditure  and  oonversion  of  niolam- 
-  lar  movements,  derived  from  the  sno's  lays,  must  be  son^t  the  motive 
power  of  all  this  infinitely  varied  phantasmagoria.  Thus,  espeoialiy  in 
the  great  store  of  organic  force  existing  in  the  vegetaUe  world,  we 
must  snppose  that  these  subtle  actinic  vibraticms,  several  times  finer 
and  higher  even  than  those  recognized  as  heat,  have  euch  relation  to 
the  molecular  masses  and  inertia  as  by  "forced"  vibrations  to  overcome 
the  powerful  attraction  of  chemical  affinities,  uid  fairly  to  shake  the 
particles  into  isolation,  at  the  same  time  that  other  motions,  photic  and 
thermal,  are  expended  in  occluding  in  the  plant  structure  the  carbon 
thns  deoxidized  and  divorced. 

Tracing  back  these  potent  quiverings  through  the  ninety-one  and  a 
half  millions  of  miles  of  ethereal  highway,  along  whose  inconceivable 

*  Alayor,  io  hla  remarkable  DgnatitUc  de«  Him-ntis,  discnasiog  the  retiirding  effect  of 
the  tidal  wave  od  the  earth's  rotatioo  by  reason  of  Mctiaa,  calcnlatea  that  thU  is  snf- 
floleot  to  have  lengthoued  the  day,  within  the  last  two  thonaaud  five  hundred  yean, 
by  one-Bixleeath  of  a  second.  On  the  other  hand,  einoe  the  ^be  most  have  cooled 
Bomewhat  within  this  period,  (estimated  at  one-fooiteenth  of  a  degree  Centigrade,  or 
about  oDe-eighth  of  adegieeFahieabeit,  for  thewhole  mass,)  this  would  involve  aeon- 
traction  of  the  earth's  radins  (or  adepiessioa  of  its  sarface)  amoonting  to  about  fourteen 
fbet  nine  Inches.  Such  a  dimlnntion  of  the  eqnatorial  leverage  of  rotation  necessarily 
impliee  an  acceleration  of  the  motion,  or  a  shortening  of  the  day,  very  newly  eqnal  to 
the  opposite  tendency,  and  coaaterbalancing  it.  "  When  out  earth  was  in  its  yonth  ita 
velocttj  of  rotation  mnst  have  increased  to  a  veijr  sensible  de^^ree,  on  acconnt  of  the 
rapid  cooling  of  its  very  hot  mass.  This  accelerating  cause  gtadnaUy  diminished,  and 
M  the  retarding  pressnro  of  the  tidal  wave  remains  nearly  constant,  the  latter  mnst 
finally  preponderate,  and  the  velocity  of  rotation,  therefore,  continnally  decrease." 
(£.  E.  D.  Phil.  Mag.,  1863,  Vol.  XXV,  pp.  409  and  427.)  Doring  the  historical  period, 
accordingly,  it  appears  that  the  length  of  the  day  has  reached  ita  minimum,  and  has 
been  sensibly  constant  or  nniform,  the  rotation  having  greatly  inoreaaed  in  the  disUnt 
past,  as  it  moat  as  greatly  decrease  in  the  distant  future. 
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essence  tbey  have  so  swiftly  sped  withont  the  slightest  loss,"  we  we 
l»oaght  at  once  to  the  great  problem  which  has  lat^y  been  so  acttvely 
pnraaed — the  origin  of  the  sno's  raya. 

Assuming  matter  originally  endowed  with  molecnlar  attractions  and 
repalsions,  (regarding  gravitation  as  resident  in  the  primitive  atom, 
tiion^h  infinite  in  range,)  and  assuming  snch  matter  created  in  a  state 
of  power — that  is,  of  extreme  diffkiaion,  or  with  its  attractions  wholly 
unsatisfied — wo  have  all  that  is  necessary  to  explain  dynamically  the 
existing  order  of  nature.  The  great  difficulty  we  have  in  forming  satis- 
factory theories  of  the  constitation  of  matter  lies  in  the  apparent  com- 
plexity of  the  forces  displayed.  Thus  we  have  at  least  five  distinctly 
marked  kinds  of  molecular  attraction,  each  so  characteristic  that  it  can- 
not be  converted  into  or  mistaken  for  either  of  the  others;  and  tiiere 
are  probably  as  many  forms  of  repolaion.  Bat  starting  with  the  idea 
of  matter  converging  or  foiling  together,  we  see  how  the  encroachment 
of  snch  a  condensation  on  the  repnlsive  spheres  must  give  rise  to  a  vio- 
lent agitation ;  in  short,  to  a  heat  vibration  far  mwe  energetic  or  intense 
than  any  purely  chemical  aotiwi,  by  as  mnoh  as  the  space-potential 
of  gravity  exceeds  that  of  affinity ;  far  more  intense,  indeed,  tfaan  any 
temperature  now  probably  existing  in  the  san.t 

Here,  then,  in  molecnlar  gravitative  attraction — as  the  ultimate  resort, 
are  we  forced  to  accept  the  primum  mebiU — the  origin  of  the  power 
which  has  not  only  evolved  and  molded  our  solar  family  of  worlds,  bat 
which  has  sastained  onr  terrestrial  economy  in  all  the  wondrous  chan|^ 
of  its  eventfai  career  throughout  the  geologic  ages.  Beyond  this  funda- 
mental conception  of  mysterions  *' attractions"  forever  resident  in 
material  elements,  it  does  not  appear  probaUe  that  scientific  research 
will  be  able  to  carry  back  the  parentage  or  genesis  of  force.  And  yet 
tliere  have  not  been  wanting  numenmsbardy  attempts  to  fi^me  explana- 
tions and  hypothetical  antecedents  of  these  postulated  affections  of  atoms, 
or  to  replace  them  by  dynamical  agents  or  actions ;  while  really  leaving 
the  problem  of  derivation  as  unsolved,  or  more  inaolnble  than  ever. 

A  laborious  and  ingeuioas  French-Swiss  physicist,  Qeorges  Lonis 
Ije  Sage,  abont  a  centnry  ago,  devised  the  hypothesis  that  all  space  was 
occnpied  with  extremely  minute  bodies,  denominated  by  him  "  -ultra- 
mundane corpuscles,^  moving  in  continnons  right  lines  in  all  possible 
directions,  with  inconceivable  bat  uniform  velocity,  and  without  collision 

*  The  qneation  is  Mmetimea  raised  whother  tbe  lisbt  and  heat  of  the  san  and  other 
Stan  may  not  be  Mmenhat  enfeebled  or  abaorbed  in  pauing  throagh  the  celestial 
spaces.  The  doctrioe  of  consecratiou  of  force  teachea  us  that  any  absorption  of  either 
light  or  beat  implies  a  proportionate  amoiiDt  of  work  being  done,  tbe  conseqnenceof 
which  -would  be  a  heatiog  of  apace  itself  1 

t  A  pound  of  coal  fklling  to  tbe  sun  bom  the  distance  of  Neptone  (which  planet  must 
be  Mgarded  as  an  ancient  londourk  of  equatorial  drift)  woold  reach  it  with  a  Telocity 
not  ver;  far  short  of  foor  hundred  miles  per  second ;  and  the  arrest  of  this  motion 
would  generate  a  beat  Tibratiou  many  thousand  times  greater  than  conid  be  ol^tained 
ftom  the  combnstion  of  the  same  pound  of  ooaL  -.  , 
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or  interference;  the  total  resultant  of  whose  impacts  oa  grosa  matter 
constituted  gravitation.  A  single  particle  or  mass  of  matter  equally 
impressed  on  all  sides  by  these  aniTersal  projectiles  woald,  of  coarse,  re- 
main in  perfect  eqnilibriam.  Bnt  two  or  more  snch  bodies  in  space, 
screening  each  other  on  thdr  facing  sides,  would  be  subjected  to  un- 
balanced impacts  from  these  infinitely  minute  but  powerful  "  corpuscles," 
and  woold  thus  be  always  urged  toward  each  other  in  the  directions 
joining  their  centers.  No  explanation  of  the  origin  of  the  enormous 
living  force  assumed  in  these  winged  motes  was  attempted.  Althoagh 
the  law  of  the  inverse  square  of  the  distance  conld  be  mathematicfdly 
dedaced  from  the  assumption,  the  law  of  mass  ratio  was  unfortunately 
not  BO  well  represented  by  it. 

Sir  John  Herscbel  remarks  upon  this  abstract  speculation :  **  The 
hypothesis  of  Le  Sage,  which  assumes  that  every  point  of  space  is  pene- 
trated at  every  instant  of  time  by  material  particles,  »ui  generity  moving 
In  right  lines  in  every  possible  direction,  and  impinging  upon  the  material 
atoms  of  bodies,  as  a  mode  ofaccountingfor  gravitation,  is  too  grotesque 
to  need  serious  consideration ;  and  besides  will  render  no  account  of  the 
phenomenon  of  elasticity"* 

More  recent  speculators  have  supposed  that  motion  explains  every- 
thing ;  and  they  accordingly  suggest  the  probability  that  all  force — in- 
duding  gravitation — lb  a  form  of  vibration.  Observing  tlie  remarkable 
extension  of  the  undulatory  theory,  first  to  light,  and  snbseqaently  to 
heat,  and  perhaps  mindful  of  the  radiant  law  of  diminution  with  the 
sqnare  of  distonce,  they  seem  to  have  been  led  from  this  analogy)  to 
overlook  the  consideration  that  no  vibration  is  possible  without  two 
opposing  forces ;  and  so  in  substitution  or  in  explanation  of  that  which 
is  itself  simple  they  proflfer  a  duplex  causation.  All  such  hypotheses 
have  been  projected  under  the  impulse  of  the  ancient  A  priori  dogma, 
that  "matter  cannot  act  where  it  is  not,"  or  of  the  equivalent  proposi- 
tion, that  action  upon  a  distant  body  is  "  inconceivable  I  "t 

Professor  Faraday  entertained  a  somewhat  indefinite  idea  (borrowed 
from  Boscovich's  abstract  centers  of  force)  that  matter  must  be  eontin- 
uons,  or  everywhere  present,  in  order  that  forces  may  be  transmitted 
by  virtual  contact  He  says :  "  Doubtless  the  centers  of  force  vary  in 
their  distenoe  one  from  another,  bnt  that  which  is  truly  the  matter  of 

*"  On  tUo  Origin  of  Force."    fbrinighily  Iteumc,  Vol.  I,  p.  438. 

t  It  ma;  be  asserted  in  reply  to  this,  that  noscientifiotheoryisSDaliiiitiHtsiiltiiiultA 
posttUalo  u  "  inconoeivablo."  "  For  if  the  snccessivolj  deeper  interpretations  of  natum 
wbich  conttitDte  advancing  knowledge  are  merely  encoesalve  incluiions  of  Bp«ci>I 
trutbB  in  ^nerol  tmtha,  and  of  general  truths  in  truths  still  more  general,  it  obTionsly 
follows  that  the  most  general  tratb,  not  admitting  of  inclnsion  in  any  other,  does  not 
admit  of  interpretation.  Uonifesti;  as  the  mott  general  cognition  at  which  we  arriva 
cannot  bo  reduced  to  a  m«m  general  one,  it  cannot  be  nndentood.  Of  neceaiity,  there- 
fore, explanation  most  eTentaally  bring  ns  down  to  tbe  inexplicable.  The  deepest  tmth 
which  we  con  get  at  must  tie  nnacconn  table."  Hekbkbt  Sfkngbr,  ffrtt  iViaetpIw, 
{•ecoDd  edition,)  Part  I,  Chap.  IT,  p.  73. 
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one  atom  toaclies  the  matter  of  its  neighbors.  Hence  matter  ^rill  be 
oontimtous  tbroughoat;  and  ia  coufiidering  a  mass  of  it,  we  have  not  to 
suppose  a  distinction  between  its  atoms  and  any  iDtervening  space. 
The  powers  around  the  centers  give  these  centers  the  properties  of  atoms 
of  matter;  and  these  powera  again,  when  many  centers  by  their  con- 
joint forces  are  groaped  into  a  mass,  give  to  every  part  of  that  mass 
the  properties  of  matter."*  And  yet,  in  his  earlier  speculations,  be 
says  in  regard  to  electrical  action  in  a  vacuum,  "  Suppose  it  possible 
for  a  positively  electrified  particle  to  be  in  the  center  of  a  vacuum  an 
inch  in  diameter,  nothing  io  my  present  views  forbids  that  the  particle 
should  act  at  the  distance  of  half  an  inch  on  all  the  particles  forming 
the  inner  superficies  of  the  bonodiug  sphere."t  This,  as  Dr.  Miiller  has 
lemarked,  is  certainly  an  admission  of  the  dreaded  aetio  in  disUiiu  ;  but 
-whether  this  view  was  subsequently  modified  ia  not  very  clear.  Nor  ie 
it  clear  that  Faraday,  io  affirming  the  presence  of  matter  wherever  it 
acts,  bad  any  other  conception  than  that  usually  entertaiued  by  those 
who  accept  the  atomic  theory.  To  assert  that  our  moon  "  touches  "  the 
earth,  nay,  that  it  embraces  Neptune,  notwithstanding  its  perfectly 
determinate  boundary  of  material  surface,  is  only  to  employ  words  in  a 
whfrily  unintelligible  sense.  To  afhrm  an  infinitude  of  material  interpen- 
etrations  is  simply  to  aak  the  adoption  of  a  new  term  instead  of  "  mat- 
ter," to  represent  that  bounded  eomething,  or  congeries  of  somethings, 
TThich  all  experimental  research  attests  to  be  impenetrable. 

Professor  J.  Ohallis,  of  the  University  of  Cambridge,  Bngland,  has 
proposed  "A  Theory  of  Molecular  Forces,"  which  he  has  presented 
iu  a  refined  mathematical  exposition,  in  a  series  of  essays  published 
in  the  Philoaophical  Magaaine,  Awm  1859  to  1871 ;];  and  which,  assuming 
the  molecules  of  matter  to  be  surronnded  by  a  contiunous  ethereal 
medium  of  uniform  elasticity  pervading  all  space,  resolves  alt  forma 
of  force  into  the  pressure  of  this  ether ;  each  atom  being  the  center 
of  vibrations  propagated  firom  it  equally  in  all  directions. 

Dr.  Bahbur  Stewart,  iu  an  essay  ou  «  The  Dynamical  Theory  of  Heat," 
api>ears  inclined  to  6kvor  a  somewhat  similar  view.  He  remarks:  "Till 
we  know  what  the  ultimate  natui«  of  matter  is,  it  will  be  premature  to 
speculate  as  to  the  ultimate  nature  of  force;  though  we  have  reason  to 
believe  that  it  depends  upon  the  diffusion  of  highly  attenuated  matter 
throughout  space."! 

Professor  Frederick  Guthrie,  iu  a  paper  read  before  the  Boyal  Society 
of  London,  in  1870,  "  On  Appi-oachcansed  by  Vibration,"  detailing  some 
very  interesting  experiments  showing  small  converging  aerial  currents 
resulting  from  tuning-fork  vibrations,  (in  perfect  accordance  with  the 

•  L.  B.  D.  FkH.  Mag.,  Febrnary,  1B44,  third  aeries,  Vol.  SXIV,  p.  142, 

t  Es^KriMOital  Be»eaTdiei  in  EleetrUilif.  Seprinted  from  tbe  Fhil.  Trails.,  lS31-lS3a 
SeriM  xiii,  sac.  1616,  VoL  I,  p.  614. 

iL.E.U.  Phil.  Mag.,  fourth  iieriei,  Vols.  XVIII,  pp.  321  and  442 ;  XK,  88 ;  XX,  280, 
431 ;  XXI,  S5,  92 ;  XXH(,  313 ;  XXVI,  280 ;  XXXI,  459 ;  Bud  XLI,  280. 

i  IforiK  Britith  Bmiae,  Febrnsr;,  1864 ;  (Vol.  XL,  page  32,  AtDciican  edition.) 
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mathematical  theory  of  hydrodynamics,)  thinks  he  finds  ia  these  phe- 
nomena an  explanation  of  force  in  general,  indoding  that  of  gravitatioiu 
He  observes:  ''lu  mechanics — ^in  nature,  there  is  no  sach  thing  as  a 
pulling  force.  •  •  ■  The  line  of  conclusions  here  indicated  tends  to 
ai^ue  that  there  is  no  such  thing  as  attraction  in  the  sense  of  a  pnll- 
ing  force,  and  that  two  utterly  isolated  bodies  oumot  iufiueoce  one 
anotber.  If  the  ethereal  yibraUoDS  which  are  supposed  to  constitute 
radiant  heat,  resemble  tlie  aerial  vibrations  which  constitute  radiant 
sound,  the  heat  which  all  bodies  possess,  and  which  they  areall  supposed  to 
radiate  in  exchangp,  will  canse  all  bodies  to  be  urged  toward  one  another."* 
Supposing  titat  such  resnlting  ethereal  cnirents  could  have  any  sen- 
sible influence  on  planetary  masses,  it  seems  to  be  entirely  overlooked 
that  such  currents  would  be  of  ttie  most  variable  and  fitful  character. 
Every  san-spot  would  derange  the  planetary  orbits ;  planets  when  clood- 
olad  would  affect  each  other  very  differently  from  those  having  trans- 
parent or  diathermauons  atmospheres ;  and  no  resource  of  mathematics 
could  ever  predict  an  occultation  or  eclipse. 

Were  it  necessary  to  discnss  the  question  whether  gravitation  is 
either  a  form  or  a  result  of  motion,  the  fact  that  its  actaon  is  instautar 
neons,  that  it  requires  no  sensible  lapse  of  time  to  be  felt  by  the  most 
distant  planet,  is  perhaps  the  most  direct  evidence  bearing  oa  the  point. 
Were  any  Interval  of  time  occupied  in  the  transmission  of  this  influence 
from  the  son  to  a  plaoet,  there  would  result  a  phenomenon  of  "  aberra- 
tion" (similar  to  that  of  light)  by  the  ainoont  of  orbital  motion  occnr- 
ring  during  the  time  of  its  transit,  the  consequence  of  whioh  would  be 
an  acceleration  and  extension  of  theradinB-veotor,or  aspiral  vnwin^ng 
and  final  dispersion  of  all  tiie  planets  and  their  satellites.  In  genenJ 
terms,  the  stability  of  a  planetary  system,  or  the  oonswvation  of  mean 
distances,  depends  npos  the  absolutely  radial  and  immediate  action 
of  the  central  attraction.  Supposing,  in  the  case  of  our  earth,  that 
gravity  occupied  even  so  short  a  time  as  the  hundredth  part  of  one  second 
in  passing  over  the  ninety-one  and  a  half  million  miles  from  the  sun— dar- 
ing this  interval  (of  the  oae-hnndredth  of  a  second)  the  planet  would 
have  traveled  about  one  thoosandfeetin  its  orbit;  and  the  resnlting  dis- 
placement or  "aberration"  of  directive  force  would  be  about  the  twenl^- 
fivo-hundredth  part  of  one  second  of  orbital  arc.  It  has  been  shown 
that  even  this  small  deviation  would  have  been  noticeable  in  the 
two  thousand  years  separating  us  from  the  time  of  Hipparcbus.  Arago 
has  estimated  that  any  possible  velo^ty  of  gravitation  must  be,  at  least, 
fl%  million  times  that  of  lightlf 

Gravitation,  therefore,  is  not  a  motion ;  nor  is  it  the  product  of  any 
motion.  We  are  forced  to  the  conclusion,  however  "  unable  to  conceive' 
the  fiict,  that  it  is  really  an  tutio  in  dittatu,  and  that  ad  it^niium  ;  that 
it  ia  a  force,  a  faint  reflex  of  its  Author,  tjutantaneousls  omnipreieat. 

'  L.E.D.  PhiL  Mag.  for  November,  1870,  Vol.  XL,  p,  354 ;  and  Jone,  1971,  Vol.  XU, 
p.  406. 

J  Popular  Aitranomy,  English  edition.  Vol.  11,  p.  469.  ^^  i 
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Id  the  peculiar  phenomena  of  magnetism,  ve  have  reason  to  believe 
that  the  attraction  (as  in  the  oases  of  jfravitatiOD,  cohesion,  and  ^Qnity) 
Is  resident  in  the  nltimate  moleculea,  if  not  in  the  constituent  atoms. 
Hoverer  minately  we  ma;  subdivide  a  magnetic  bar  of  steel  or  nickel, 
(cobalt  or  manganese,]  we  cannot  separate  the  poles — ^the  attractive  fh>m 
the  repellaat.  However  small  these  fiasiparone  segments,  each  is  itself 
a  perfect  magnet,  with  eqnal  opposite  polarity. 

It  is  evident  that  the  arrangement  of  the  molecnlee  in  a  magnetic  bar, 
all  axially  accordant  in  direction,  mnat  I>e  one  of  constraint,  since 
althongh  a  single  line  of  snch  particles  wonld  find  a  stable  equilibrinm 
in  that  nniform  direction  of  polarity  wliich  should  satisfy  the  attracttooa 
of  all  their  contacts,  yet  a  second  adjac«kt  line,  similarly  directed,  would 
eoDStantly  present  to  the  flist  line  the  antagonism  of  connatoral  or 
homogeneous  poles.  Hence,  to  secure  a  general  stability  of  eqnilibrium, 
the  supposed  lines  of  molecular  magnets  should  be  alternately  reversed. 
But  such  aa  urMigement  wonld  rasnlt  in  a  complete  neutralization  of 
the  attractive  and  repulsive  forces,  and  the  mass  or  bar  of  metal  thns 
constituted,  possessing  no  internal  di^renti^  resultant,  wonld  exhibit 
no  traces  of  integral  polarity  or  magnetism. 

Assuming  (as  we  have  reason  from  various  oonsiderations  to  Iwlieve) 
that  in  all  solids  the  constituent  particles,  however  firmly  locked  by 
their  cohesive  forces  in  their  fixed  relations  of  distance  and  position, 
are  yet  capable  of  rotatJon  within  their  magic  spheres,  without  affecting 
their  solidarity,  we  can  easily  perceive  how,  under  the  attractive  induc- 
tion of  a  powerful  external  magnet,  a  bar  of  iron  constituted  as  just 
sn^ested  would  have  at  once  its  constituent  molecules  polarized  in 
direction,  and  thus  become  a  sensible  magnet,  while  it  wonld  as  quickly 
relapse  from  this  condition  of  restraint  on  the  removal  of  the  controlling 
agency.  The  actual  behavior  of  iron  is  exactly  conformable  with  snch 
an  organization.  The  entire  efficiency  of  the  electro-magnet  for  the 
purpose  of  telegraphy  depends  npon  this  property  of  facile  molecniar 
rotation  in  the  iron  magnet,  whereby  it  instantiy  becomes  spontaneonsly 
depolarized  ou  the  suspension  of  the  electrio  current. 

Under  the  qnaquaveraal  disposition  of  the  molecular  axes,  thus  shown 
to  be  the  normal  condition  of  equilibrium,  it  follows  that  the  magnetism 
of  matter,  however  powerMI,  should  remain  forever  latent,  and  all  its 
manifestations  in  abeyance,  did  not  some  potent  interference  disturb 
this  neutrality. 

If,  however,  we  ftirther  assume  that  in  very  rare  cases,  as  in  that  of 
nickel  or  of  hfwdened  steel,  a  considerable  amount  of  adhesion  (the 
nature  of  which  we  Mre  nnable  to  comprehend)  exists  between  the  con* 
stitnent  particles,  j^reventing  their  easy  rotation,  then  we  can  perceive 
that  the  presentation  of  a  powerfnl  external  magnet  to  such  a  bar 
would  not  easily  or  at  once  induce  a  sensible  magnetization.  If,  however, 
the  solicitation  of  the  attracting  magnet  were  sufficiently  powerM,  and 
sufficiently  continued,  to  overcome  the  resistance  of  this  molecnlac 
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adhesion,  we  c»a  also  perceive  that  the  particles,  when  once  brought 
into  a  common  jwlarization,  woold  be  Ubel;  to  maintain  their  cfmstraiDed 
axial  position  permanently,  proTided  that  the  adhesive  resistances  of 
the  molecalea  should  exceed  their  magnetio  resistauces.  Sach  a  behav* 
ior  we  find  presented  by  hardened  steel,  to  wliioh  habit  the  name 
"specific  coercitive  power"  has  been  given. 

l?bere  is  obvioasly  no  tnuisfer  of  virtae  itom  the  magnetiziog  to  the 
magnetized  body.  On  the  contraty,  the  former  is  actnally  strengthened 
by  its  evoIutioD  of  the  manifestation  in  the  latter — a  resnlt  in  perfect 
accord  with  the  sapposition  of  a  reactioo  of  mutual  preexisting  attrac- 
tions. 

It  is  familiar  that  by  holding  a  bar  of  steel  in  the  direction  of  the 
earth's  magnetic  pole,  or  rather  of  its  magnetic  dip,  and  giving  the  end 
of  the  bar  a  few  taps  with  a  hammer,  we  can  at  once  induce  the  naag- 
netie  condition.  Here  obviously  the  molecniar  vibrations  ftt>tn  the  blow 
have  facilitated  the  rotations  necessary  to  bring  the  particles  into  axial 
accord. 

The  work  expended  therefore  in  developing  the  magnetism  of  a  steel 
bar,  wbetber  by  the  mechanical  passes  of  an  artificial  magnet,  the  loDg- 
continned  induction  of  the  terrestrial  polarity,  or  the  molecniar  distorb- 
ance  of  an  eletri<-,al  coil,  is  simply  that  reqoired  to  overcome  the  original 
resistances  to  the  changed  condition.  The  magnetic  force,  or  dual  forces, 
most  be  regarded  as  primitive,  constant,  nuchangeable  attributes  of  the 
ultimate  particles  of  matter ;  as  incapable  of  increase,  of  diminution,  or 
of  transfer,  as  gravitation  itsel£  And  the  notable  discovery  of  diamoff- 
netism,  by  Faraday,  leads  us  to  believe  that  all  matter  has  this  polar 
quality  indelibly  stamped  upon  it  in  varying  degrees ;  the  molecules  of 
nitrogen  possessing  it  in  the  smallest  degree  of  any  known  element. 

Analogical  reasoning  would  appear  to  justify  the  conclusion  that 
eUetrical  attraction  and  repulsion  (capricious,  ephemeral,  and  mysterious 
as  they  appear)  belong  to  the  same  category  of  original  and  unalterable 
molecular  properties,  although  it  is  by  no  means  easy  to  give  so  rational 
an  account  of  the  phenomena  obawved  as  in  the  case  of  magnetism. 
The  ftot  that  both  are  polar  forces,  exhibiting  a  duplex  action;  that  in 
both  cases  similar  states  or  poles  repel  each  other,  and  opposite  states 
or  poles  attract  each  other;  that  these  conditions  of  attraction  and 
repulsion  apply  equally  or  indifferently  to  either  pole;  and  that  an 
opposing  polarity  may  be  induced  by  approach  in  other  matter,  would 
certainly  indicate  a  very  simitar  nature  and  seat  of  influence. 

In  the  apparent  transfer,  however,  of  electricity  by  contact  or  discharge, 
and  in  the  neutral  equilibrimn  immediately  resulting,  there  is  an  action 
mi  gewria  ;  as  also  ia  its  manifestation  as  a  differential  of  chemical,  or 
of  thermal  activities.  In  the  mutual  reactions  of  the  magnet  and  the 
electrical  current,  still  more  puzzling  phenomena  are  presented ;  and 
without  attempting  to  discuss  Ampere's  ingenious  theory  of  the  "  sole- 
noid," the  observed  fact  that  each  does  exhibit  a  torai(uiid  or  tangential 
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action  upon  tbe  other  is  one  wbich  has  no  parallel  or  analogue  in  any 
other  of  the  known  natnrat  forces.  In  the  qnasi-mngnetic  behavior  of 
electrical  currents,  whatever  the  vehicle  or  electrode,  occurs  a  further 
extension  of  the  same  peculiarity. 

Kotwithstaoding  all  these  difficulties,  and  the  intimate  relations  of 
"dynamic"  with  so-called  "static  electricity,"  a  more  comprehensive 
and  rational  theory  of  this  most  abstrase  subject  may  hereafter  establish 
as  radical  a  distinction  between  the  molecular  movements  constituting 
electrical  currents,  and  the  molecular  capacities  of  polarity,  or  of  electrical 
attraction  and  repulsion,  as  has  been  found  to  exist  between  light  ot 
heat  and  chemical  affinities  or  molecular  repulisions. 

Nor  is  the  inference  here  suggested  affected  by  the  fact  that  Joule,  in 
1843,  derived  his  first  approximation  to  the  mechanical  equivalent  of 
heatftom  experiments  "on  the  caloriflc  effects  of  magneto-electricity,"* 
any  more  than  it  is  by  the  fact  that  we  accept  terrestrial  gravity,  at  the 
earth's  surface,  as  the  standard  of  comparison  for  all  forms  of  energy. 

It  was  seen  at  the  outlet  that  the  conditions  of  antagonistic  molecular 
attraction  and  repulsion,  such  as  we  find  in  the  actual  constitution  of 
matter,  were  essentifU  postalat«s  to  the  theory  of  the  conservation  or 
persistence  of  force.  We  have  been  led  to  the  conclusion  that  these 
same  antagonistic  principles  constitute  equally  the  real,  eOicieut  origin 
of  force.  And  thongh  we  are  provided  with  no  general  term  to  embrace 
these  primordial,  indestructible,  immutable,  statical  centers  of  force,  and 
to  distinguish  them  from  those  other  derivative,  evanescent,  and  con- 
vertible forms  of  energy,  exhibited  either  in  the  potential  of  coiistraiued 
position,  or  in  the  actual  of  changing  position,  yet  the  two  classes  appear 
to  be  so  essentially  dissimilar  that  it  may  well  be  doubted  whether  the 
language  very  frequently  employed  by  writers  to  express  the  correlations 
and  transformations  of  material  forces  is  really  an  aconrate  statement  of 
the  fact. 

If  it  be  tme  that  all  phenomena  of  energy  may  be  traced  back  ulti- 
mately to  molecular  attractions  and  repulsions  as  their  primeval  parents, 
and  if  these  same  attractions  and  repulsions  are  found  to  be  persistent^ 
ever-present,  and  unexchangeable,  however  ft^aently  matter  in  its  pro- 
tean character  may  bo  shifted  (so  to  speak)  from  the  active  dominion  of 
the  one  to  that  of  another,  it  would  seem  to  be  exceedingly  improbable 
that,  conversely,  any  form  of  molecular  attraction  or  repulsion  can  be 
produced  or  derived  from  motion,  or  from  the  ordinaiy  manifestations 
of  dynamic  energy. 

If  this  be  so,  we  are  not  warranted  in  speaking  of  the  correlations  of 
gravity,  of  cohesion,  of  chemical  affinity,  and  of  magnetism,  in  the  same 
sense  in  which  we  apply  the  term  correlation  to  the  secondary  or  con- 
vertible forms  of  force,  as  among  themselves,  and  as  connected  with 
their  primaries. 

*  Mr.  Joule's  p.tper,  read  before  tbe  British  Awoclatiou,  Angost,  1843,  was  pablialied  in 
tho  L.  E.  D.  P*ii.  Mag.  of  that  year,  Vol.  XXIII,  pages  263,  347,  and  435. 
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A  DI8C0DESE  BY  JUSTUS  BAEON  VON  LIEBIG. 

DEUVEBXD  ra  THE  BOYil.  ACADEUT  OF  BCIENCKB,  UVSICB. 

(Zhuulofcd  for  the  SmiOiioaian  Institution.) 

The  ideas  of  the  generality  of  men  respecting  the  natnre  of  scientific 
research  are  so  imperfect  and  erroneoas  that  it  will  not,  perhaps,  be 
without  interest  to  many  if  I  attempt  to  elacidate  and  complete  the 
views  which  I  advanced  on  this  subject  in  a  former  discourse  on  Fraacie 
Sacon,  of  Venilam. 

Philosopbera  pnrsne  in  general  two  methods  of  ingniry  in  regard  to 
tiie  phenomena  or  laws  trf'  nature,  induction  and  deduction ;  they  are  iu 
effect  but  different  processes,  while  their  object  is  the  same;  the  dis- 
tinction between  tbem  depends  upon  the  point  of  outset ;  the  deductive 
method  sets  out  &om  generals,  the  inductive  lh>m  particulars;  in  the 
combination  of  the  two  induction  precedes  dedaction. 

The  natnre  of  induction,  acconliog  to  Aristotle's  view  of  it,  may  per- 
haps be  best  illustrated  by  the  example  which  he  himself  gives  of  ao 
indoctave  conclusion : 

Han,  the  horse,  th«  male,  &c.,  live  long. 

UoD,  tbe  hone,  the  mole,  &«.,  hme  little  g«ll. 

Therefore,  all  aDunals  that  have  little  gall  live  loDg. 
This  mode  of  conclusion,  if  so  we  must  call  it,  is  a  very  easy  one  to 
the  inquirer ;  but  what  is  here  styled  a  conclusion  is  only  the  observa- 
tion of  the  juxtaposition  of  two  phenomena ;  scarcity  of  gall  is  a  fact 
which  accompanies  long  life;  it  is  part  of  a  whole,  and  the  conctusion 
no  syllogism,  including  in  itself  tbe  reason  of  the  dependence  of  longev- 
ity on  the  paucity  of  the  secretion  in  question.  We  need  only  substi- 
tute in  tbe  midme  term,  instead  of  gall,  any  other  simultaneous  Jact 
peculiar  to  certain  animals,  for  instance ; 
Eonea,  miilea,  &&,  live  long. 

ihkTe  little  giXL 
have  gljcoee  iu  their  mmcal&r  tiuoea. 
have  no  uric  acid,  (fforngtwro.) 
have  (HippuniiiurB} 

in  order  at  once  to  perceive  that  the  connection  of  these  with  longevity 
is  purely  arbitrary  and  rests  on  no  operation  of  the  understanding. 
The  philosopher,  for  the  explanation  of  a  phenomenon  of  nature  or  of  a 
process,  seeks  to  assign  a  connection  between  the  parts  thereof  which 
have  come  under  his  observation,  nnd  Orst  of  all  sets  out  with  the  sap- 
position,  as  regards  two  facts  which  constantly  accompany  the  phenonio- 
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DOD  or  process,  that  tbey  postulate  one  another,  or  that  one  is  depeod- 
eat  on  the  other ;  bnt  this  is  merely  ao  idea  bavliig  no  real  basis  for  its 
Bapport,  but  simply  a  perception  wMch  may  or  may  aot  arise  in  tlie 
mind  of  any  one. 

Aristotle  denoted  induction  as  being  the  passage  from  particalars  to 
generals,  sinoe,  in  physical  inquiry,  oar  first  concern  is  with  the  knowl- 
edge of  the  phenomenon  and  afterward  with  its  explanation ;  bnt  in  this 
sense  it  is  clear  that  he  regarded  induction  not  as  a  method,  bat  as  a  rule 
of  investigation. 

It  is  plfun  tiiat  if  all  the  forces  of  natare  and  their  laws  were  known 
to  OS,  if  we  knew  all  things  in  their  nature,  action,  and  properties,  the 
investigation  of  a  particular  process  and  its  ezplanatiou  would  be  a  sim- 
ple deductive  problem ;  each  single  case  would  then  be  solnbie  through 
a  condasion  of  the  understanding.  Snppose,  for  instance,  that  tlie  rust- 
ing of  iron  in  the  air  were  the  point  to  be  explained ;  the  previous  exam- 
inaticm  of  rust  has  determined  that  it  contains  iron,  oxygen,  and  water ; 
the  composition  of  air  is  also  known ;  the  elements,  therefore,  for  ex- 
plaining the  process  of  rusting  are  before  as,  but  further  inquiry  shows 
as  that  iron  in  oxygen  in  the  presence  of  tlie  vapor  of  water  does  not 
last;  there  must,  then,  be  some  constitnent  principle  of  the  air,  besides 
oxygen  and  vapor,  in  order  that  iron  should  undergo  the  process  of 
msting }  now  we  know  that  the  air  actually  contains  a  very  small  portion 
of  carbonic  acid,  and  examination  shows  that  a  mere  trace  of  carbonic 
acid  suffices,  with  snfficieut  access  of  oxygen,  to  convert  a  large  mass  of 
iron  into  oxide;  but  the  rust  itself  contains  no  carbonic  acid.  The 
question  then  is :  What  part  does  this  acid  play  in  the  process  t  Another 
known  fact  now  snfSces  to  complete  the  explanation ;  this  is  tbe  action 
of  the  oxidulated  carbonate  of  iron ;  in  damp  air  it  attracts  oxygen  and 
is  converted  into  the  higher  oxide  which  enters  not  into  combination  with 
carbonic  acid ;  it  is  by  the  rusting  of  the  metal  that  tbe  lower  oxide  first 
originates,  imd  this  combines  with  carbonic  acid,  which  through  the 
passage  of  tbe  oxidalat«  into  ftee  oxide  becomes  capable  of  exerting  in 
a  hnndredfold  degree  ita  original  action  on  the  metal,  so  that  gradually 
the  whole  piece  is  throughoat  converted  into  iron-rost.  logniry  further 
establishes  that  there  is  a  special  case  where  iron  in  damp  air,  even 
-without  the  presence  of  carbonic  acid,  is  thus  rusted,  when  the  air, 
namely,  contains  ammonia;  bnt  that  in  that  case  the  rust  does  not 
extend,  and  that,  lastly,  an  electrical  process  is  cooperative  with  the 
msting. 

To  this  class  of  investigations  belongs  also  that  of  tbe  prodaction  of 
dew  by  Dr.  Wells.  That  dew  is  a  watery  precipitate  produced  by 
refrigeration  admitted  of  no  doubt,  nor  that  the  modes  of  refrigeration 
were  only  two.  The  problem  only  turned  npon  the  question,  whether 
the  conditions  of  the  cooling  were  dependent  on  conduction  or  on  radi- 
ation, which  point  was  susceptible  of  determination  by  experiments 
guided  by  known  laws. 
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To  iDqairies  of  this  sort  no  exterior  difScnltieB  oppose  themselves,  aod, 
for  condacCiDg  them,  knowledge  sod  the  correct  appredation  of  relations 
abuodaDtly  saffice;  they  rarely  occur,  becanse  the  physical  iuqairer,  for 
most  of  bis  problems,  does  not  find  ready  prepared  the  tboaght  material 
reqtdsite  ftur  his  mental  proceos ;  it  should  also  be  remariced  that  by  these 
oor  insight  into  the  nature  of  phenomena  is  indeed  rendered  clearer  and 
more  thoroagh,  bat  that  the  bonodaries  of  science  are  not  Uierebj 
enlarged. 

In  the  great  number  of  other  inquiries,  the  inquirer  is  confronted  by 
obstacles  which,  with  the  whole  stock  of  knowledge  furnished  by  science 
and  with  the  most  perfect  powers  of  discrimination,  he  cannot  remove, 
and  these  are  new  facts  or  phenomena  which  pertain  to  nnkuovn  laws, 
which  are  not  accessible  to  tb«  understanding  from  a  deficiency  of  the 
intervening  facts  necessary  to  his  ideaa  For  this  classof  inquiries  there 
must  coc^rate,  in  the  case  of  the  philosophical  inquirer,  something 
which  essentially  characterizes  his  mind,  and  that  is  the  force  of  imagin- 
ation. 

The  sum  of  what  we  know  respecting  nature  and  ltd  forces  is,,  in  fact, 
so  small  when  compared  with  what  we  do  not  know  re^>ecting  them, 
that  the  physicists  of  onr  times  find  themselves,  in  a  majority  of  cases, 
precisely  in  the  condition  of  those  of  the  sixteenth  century  as  regards 
those  things  which  to  them  were  unintelligible  but  to  ns  are  easy ;  there 
is  for  ns,  as  there  was  for  them,  adefiectof  (dearly  comprehensible  facts 
essential  to  t^e  deductive  process;  in  the  failure  of  asingle  one  of  these 
the  intellect  stands  before  a  chasm  which  it  cannot  fill  up ;  in  that  ear- 
lier time  the  fca-ce  of  imagination  was  called  in  aid  to  an  extent  which 
we  regard  now  as  wholly  inadmissible.  The  advantage  we  have  over 
the  eariy  inquirers  rests  therefore  not  on  lacreased  intellectual  powers 
or  on  the  superior  delicacy  and  penetration  of  our  senses,  bat  on  a 
great«r  afBoenoe  of  facts  <»*  experiences,  that  is,  on  an  accumulation  of 
materials  for  the  operations  of  the  understanding.  Hence  there  is  no 
donbt  to  be  raised  respecting  our  rdative  position  j  and  yet  there  are 
but  few  who  have  a  clear  idea  of  the  sources  from  which  the  constantly 
increasing  store  of  these  materials  for  thought  is  derived. 

If  we  cast  a  glance  backward  on  the  history  of  the  so-called  inductive 
sciences,  we  at  once  recognize  that  for  centuries  they  had  the  chturacter 
of  an  art.  Until  Kewton,  astronomy  and  mechanics  were  arts ;  the  same 
were  physics  until  the  time  of  Galileo ;  and  chemistry  up  to  that  of  Berg- 
mann.  Bierhaave  defines  chemistry  as  the  ar$  docena  exercere  cartas 
phytvuit  operationes. 

Art  and  science  are  essentially  distinguished  fh)m  one  another  by 
their  different  aims.  *  That  of  art  is  the  search  for  or  the  finding 
of  facts;  that  of  science  is  the  explanation  of  them.  By  art,  of 
course,  we  do  not  here  mean  any  of  the  fine  arts.  The  artificer  seeks  to 
attain  an  object;  the  ext>erimental  artificer  seeks  a  thing.    From  particn- 
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lars  he  wonld  constrnct  a  whole.  The  mas  of  scieDce,  on  the  other  hand, 
Beeks  a  reason  or  principle.  From  the  whole  h«  proceeds  by  ite  parts,  eveo 
to  the  roots.  As  tbe  artificer  knows  Dothing  of  a  principle,  and  a  prin- 
ciple woald  be  of  no  help  to  him,  it  will  be  nnderstood  that  the  process 
going  on  in  his  mind  is  no  intellectual  operation.  The  intrinsic  char- 
acter of  his  thoDght  resides  in  this,  that  he  thinks  of  sensible  phe- 
nomena. As  the  nnderstanding  examines  ideas,  measnres,  as  it  were, 
determines  and  fixes  their  import,  so  that  they  become  serviceable  for 
dednctive  operations,  just  so  does  the  indnctive  artificer  proceed.  He 
probes  the  phenomena  with  ail  his  senses,  and  while  he  applies  his 
faculty  of  perception,  with  all  the  tension  of  his  will,  to  one  properly 
of  a  snbstance  or  one  pecnlarity  of  a  pbenomenoD  after  another,  to 
the  present  ezdnsion  of  all  others,  his  imaginative  power  acqnires  a 
sharp  and  definite  image  of  the  whole  thing,  which,  like  an  abstract 
idea,  includes  in  itself  tbe  entire  essence  of  the  substance  or  phenomenon. 
A  bine,  black,  or  yellow  color,  or  tbe  existence  of  a  white  precipitate 
-which  is  soluble  or  insoluble  in  a  certain  acid  or  alkali,  calls  np  in  the 
mind  of  the  chemist  the  idea  of  iron,  iodine,  kali,  magnesia,  sulphurio 
or  muriatic  acid,  &c,  an  ideal  iron,  iodine,  &c.,  altogether  different  from 
the  conception  wbicb  men  in  ordinary  life  connect  with  those  sub- 
stances. 

The  understanding  arrives,  through  the  combination  of  exact  ideas, 
at  conclusions  whose  truth  is  only  intellectnally  discernible ;  the  mental 
combinations  of  the  artificer,  on  the  other  hand,  are  material  or  capa- 
ble of  being  represented  to  the  senses. 

In  this  peculiar  mental  process,  in  which  the  imaginative  power 
plays  the  principal  part,  consists  essentially  tbe  idea  which  I  should  be 
disposed  to  connect  with  the  word  tTiduction,  and  I  do  not  think  that  it 
is  in  conflict  with  that  of  Aristotle. 

It  is  not  easy  to  convey  a  clear  idea  of  the  nature  of  the  mental  ope- 
rations of  the  experimental  artificer,  which,  as  already  said,  depend  on 
a  combination  of  fkcts  or  phenomena  standing  in  a  similar  relation  to 
one  another,  with  tho  logical  ideas  which  guide  the  understanding  in 
its  conclusions;  from  the  facts  or  reactions  known  to  him  be  determines 
respecting  the  existence  of  a  new  one  before  unknown ;  his  conclusion 
is  again  a  fact  or  a  reaction ;  perhaps  it  is  to  the  peculiar  faculty  of  the 
musical  composer,  who  thinks  in  sounds,  that  the  process  of  chemical  or 
physical  thinking  may  be  most  closely  compared. 

In  exact  research,  the  logic  of  the  explanation  of  a  phenomenon  or 
demonstration  of  a  problem,  rests  on  facts,  which  bang  together  as  by 
the  links  of  a  chain,  or  as  by  hinges,  and  whoever  will  take  the  trouble 
to  revise  a  chemical  or  physical  investigation,  will  at  once  perceive  that 
a  majority  of  the  fiicts  which  serve  tbe  philosophic  inquirer  for  an 
explanation  or  demonstration,  do  not  offer  themselves  in  nature,  bat 
that  they  are  first  excogitated  or  devised  by  the  inquirer  himself;  he  is 
necessitated  to  seek  out  the  facts  which  are  wanting  to  bis  mental  oper- 
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atioD  or  dednctioD  by  means  of  induction,  that  is,  throngli  the  combin- ' 
atioQ  of  bis  conceptive  or  imaginatiTe  faculty ;  and  his  labor  consists 
in  this,  that,  in  conformity  with  the  rales  of  experimental  art,  he  shall 
call  into  actiou  the  medinma  or  the  substances  which  seem  adapted  to  his 
purpose,  and  from  the  reactions  or  phenomena  which  come  to  light, 
draw  a  conclusion  as  to  the  existence  or  non-existence  of  the  fact  sought 
for ;  be  contrives,  it  may  be  said,  a  series  oi  trials,  which,  in  their  final 
result,  give  the  direction  to  his  dednction. 

The  difficulty  lies  for  him  herein,  that  the  route  to  the  fitct  he  is  seek- 
ing is  to  him  completely  unknown ;  for  were  it  known,  the  conclusions 
of  the  understanding  would  lend  themselves  to  his  aid.  He  ia,  there- 
fore, necessitated  to  abide  entirely  by  the  phenomena  which  his  teota- 
tives  furnish  him,  since  these  are  the  characters  which  guide  his  imagin- 
ative power  in  its  combinations. 

The  remarkable  discovery  of  ozonized  oxygen  in  a  chemitial  way  by 
Schonbein,  affords  one  of  the  simplest  examples  of  indactive  processes. 
Schonbein  had  found  that,  by  the  transmission  of  electrical  sparks,  the 
atmospheric  air  acquires  new  properties,  of  which  the  most  remarkable 
consists  in  a  powerful  combination  facnlty  of  its  oxygen,  till  then 
unknown ;  in  such  air  a  number  of  bodies  (silver,  for  instance)  are 
oxydized,  on  which  the  oxygen  in  air  not  electrified  is  without  any 
influence.  Kow,  how  came  Schonbein  to  conclude  thereupon,  that  phos- 
phorus, by  being  slowly  burned  in  air,  would  bring  about  the  same 
condition  in  the  air  as  did  the  electric  spark  1  This  conclusion  was 
based  upon  the  fact  that  the  air  after  electrification  and  afWr  con- 
tact with  phosphorus  smelled  precisely  alike  ;  the  scenting  principle 
in  the  air,  at  the  same  time,  bad  been  found  by  Sch&nbein  to  pro- 
duce the  same  effects.  The  similarity  of  a  sensible  property,  of  a  scent, 
led  therefore  to  the  inference  of  the  origin  and  existence  of  a  like  sub- 
stance, ozone,  in  two  processes  in  their  nature  entirely  different.  In 
this  combination  of  ideas,  had  the  guidance  been  left  to  the  understand- 
ing, it  is  highly  probable  that  the  discovery  would  have  been  impeded 
by  it;  for  to  the  nnderstanding  the  fact  of  the  origin  of  a  substance 
endued  with  the  highest  oxydizing  powers,  through  or  near  a  body 
which,  like  phosphorus,  is  in  the  highest  degree  ozydizable,  would  have 
appeared  wholly  improbable. 

One  of  the  most  important  of  Faraday's  discoveries  famishes  an 
example  of  a  more  complex  induction. 

Oersted  had,  through  an  electrical  current,  induced  magn^sm  in 
metallic  conductors ;  the  problem  which  Faraday  proposed  to  himself  was, 
the  reverse,  to  generate  by  means  of  a  magnet  an  electric^  current; 
it  was  directed  to  the  production  of  a  phenomenon,  and  since  its  law 
and  the  way  to  its  discovery  were  unknown,  could  only  be  solved  in  the 
experimental,  that  is,  in  the  inductive  manner.  The  phenomenon  once 
known  in  all  its  relations,  could  then  first  become  the  subject  of  a 
deductive  scrutiny,  and  the  contrast  of  the  inductiTe  labor  of  Faraday 
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and  the  dedactive  labor  of  Weber  is  here  qaite  apparent  Faraday 
SODght,  if  we  may  nse  the  expression,  the  iking;  Weber  the  principle  or 
thetaw.  Ihaveheard  mathematical  physicists  regret  that  Faraday's  trea- 
tises on  such  subjects  were,  in  point  of  style,  nearly  unintelligible  and 
scarcely  readable,  and  that  their  tenor  mncb  resembled  an  extract  from 
a  day-book ;  bnt  the  fanlt  was  in  tbemselvos.  Upon  physiciste  who 
have  advanced  by  the  way  of  chemistry  to  physics,  Faraday's  treatises 
make  moch  the  impression  of  wonderfully  fine  music. 

The  discovery  of  the  electrical  machine,  the  electrophore,  the  Leyden 
jar,  the  voltaic  pile,  as  well  as  of  the  three  laws  of  Kepler,  has  been 
achieved  through  the  combinations  of  the  imaginative  power;  and  so  it 
is  also  with  the  procedures  for  the  extraction  of  metals,  which,  as  that 
of  iron  from  iron-stone,  of  silver  from  the  lead  ores,  and  of  copper  from 
the  copper  ores,  are  among  the  most  complicated  of  processes.  The  con- 
version of  iron  into  steel,  of  copper  into  brass,  the  transformatiou  of 
hide  into  leather,  of  fat  into  soap,  of  common  salt  into  soda,  and  a  thou- 
sand similar  importaot  inventions,  have  been  made  by  men  who  had  no 
idea,  or  a  wholly  false  one,  of  the  proper  nature  of  the  things  or  pro- 
cesses to  which  they  directed  their  powers  of  ideal  combination. 

The  anderstanding  has  not  the  least  to  do  with  the  combinatioos  of 
ideas  which  have  carried  the  mannfactarer  of  glove  leather  to  the  tow- 
ers of  the  city  in  order  to  collect  for  his  purposes  the  white  excrement 
of  daws  and  rooks,  or  which  have  led  the  dyer  to  employ  that  of  the 
cow  for  fixing  on  staSa  his  mordants  and  colors,  or  which,  on  the  lofty 
plains  of  America,  so  poor  in  combustible  material,  prompted  the  miner 
to  the  singular  expedient  of  obtaining  silver  in  the  wet  way.  All  this 
wUl  undoubtedly  appear  remarkable  enough  when  it  is  remembered  that 
until  a  few  years  past,  the  proper  nature  of  glass,  soap,  and  leather  was 
nnknown,  and  that  researches  are  still  daily  made  to  determine  precisely 
the  reactions  which  take  place  in  the  melting-oven  during  the  soda 


As  a  last  example  of  the  indaotiTe  procedure  in  technical  processes 
I  will  select  the  lately  discovered  art  of  prodnciug  light-images — pro- 
cesses, however,  which  have  not  yet  fonnd  an  explanation.  The  &ct8 
which  lie  at  the  foandation  of  photography  an  two :  The  one  that  the 
salts  of  silver  (the  chlorine,  bromine,  iodine  of  silver)  are  rendered  black 
by  the  light ;  the  other  that  the  nnbtackened  combinations  of  silver  are 
soluble  in  sub-sulphnrat«d  natron,  so  that  the  blackened  and  the  un- 
blackened  may  be  separated  from  one  another  by  means  of  this  salt. 

These  two  facts  formed  the  starting  point  of  the  experiments  of  Da- 
gaerre  in  Paris  and  of  Talbot  in  London ;  the  first  sought  to  produce 
images  on  silvered  copper-plates,  the  other  on  paper.  When,  in  the 
camera  obscnra,  an  image  of  a  tower  or  of  a  house,  for  instance,  is 
thrown  on  paper  overspread  or  saturated  with  chlorine  or  iodine  of  sil- 
ver, there  arises  in  Talbofs  experiments,  after  some  hours'  exposure  to 
the  operation  of  the  light,  a  corresponding  image;  the  mere  lastnnts 
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places  become,  in  proportion  to  the  strengtlL  of  the  light,  blackened  into 
correspouding  shadows ;  the  obscure  places  remain  white  or  luminous. 
The  saahea  of  a  window,  for  iustaoce,  ^row  less  light  on  the  paper  than 
the  glass  panes ;  a  dark  stone  less  than  the  bright  stones.  'Whatever 
is  dark  ia  the  object  appears  bright ;  the  bright,  dark.  There  is  im- 
pressed on  the  paper  a  so-called  negative  image.  If  the  paper  be  now 
washed  with  a  solation  of  Bab-siilpburat«d  natron,  so  mnch  of  the  chlo- 
ride of  silver  as  is  unchanged  by  the  light  is  removed;  had  thisremained 
oil  the  paper  the  image  would  by  degrees  become  black,  under  the  ope- 
ration of  the  light,  and  again  disappear.  The  salt  mentioned  is  there- 
fore the  medium  through  which  it  becomes  fixed. 

The  first  images  presented  by  Talbot  were  very  imperfect ;  as  their 
production  required  a  long  exposure  to  the  operation  of  the  light,  only 
the  images  of  perfectly  immovable  objects  could  be  obtained.  The  ex- 
periments of  Daguerrc  gave  occasion  to  the  perfecting  of  Talbot's  pro- 
cedure, but  in  asingular  manner.  I>aguerre  exposed  bis  silvered  plates 
to  the  infiuence  of  the  vapor  of  iodine,  and  iu  this  way  gave  tbem  an 
extremely  thin  coating  of  silver  of  iodine ;  but  from  this  resulted  no 
image  iu  the  camera  obscura.  Months  of  trials,  varied  iu  all  manner  of 
ways,  afiorded  no  results.  At  length  hazard,  iu  the  most  proper  sense, 
came  to  bis  aid ;  Daguerre  bad  pat  aside  a.  number  of  the  plates  which 
had  served  for  his  experiments  iu  an  old  press,  where  they  remained  for 
weeks  without  further  attention.  Happening  on  some  occasion  to  take 
one  of  tbem  ont,  he  saw,  to  bis  utmost  surprise,  an  image  traced  upon 
iti  of  tbe  greatest  distinctness  to  the  minutest  particulars.  Koideahad 
he  bow  it  was  produced,  but,  of  coarse,  there  must  be  somothiug  in  the 
press  wbicb  bad  brought  to  light  the  image  on  the  plate.  Kow,  there 
were  all  sorts  of  things  therein :  Utensils,  apparatus,  chemical  reagents, 
and,  among  the  rest,  a  vessel  containing  quicksilver.  Daguerre  pro- 
ceeded to  remove  one  article  after  another,  overlooking,  however,  the 
quicksilver;  and  he  still  procured  images  whenever  he  allowed  one  of 
the  plates,  on  which  be  had  thrown  an  image  in  the  camera  obscura,  to 
remaiu  some  two  hours  in  the  press.  Of  the  quicksilver  he  did  not 
thiuk ;  the  old  pi-ess  had  begun  to  appear  to  bim  an  enchanted  press. 
At  last  it  occurred  to  bim  that  the  image  must  proceed  from  the  quick- 
silver, and  it  turned  oat  to  be  what  may  be  called  a  breath  picture.  If 
a  drawing  be  made  with  a  wooden  pencil  on  a  clean  glass  plate,  the 
sharpest  sight  will  fail  to  discover  tbe  lines,  which  nevertheless  become 
distinguishable  when  the  places  marked  by  the  pencil  ai-e  breathed  upoo. 
There  exists,  in  effect,  in  these  places  and  other  parts  of  the  glass  an 
unequal  condeiisation  of  the  watery  vapor  which  ia  deposited  thereon  in 
fine  drops. 

In  this  manner  Dagaerre's  images  originated.  Quicksilver  is  volatile, 
and  its  vapor  had  been  diffused  through  the  press  and  settled  in  minute 
drops  on  the  plates,  taking  effect  more  strongly  on  the  more  illuminated 
parts,  80  that  the  outlines  and  shadings  of  all  objecte  were  rendered 
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clearly  visible.  I  do  not  propose  to  enter  here  into  the  improvement  ot 
the  optical  apparatns,  nor  to  explain  how  the  fagitive  images  of  Da- 
gnerre  were,  by  gilding  in  a  chemical  way,  rendered  stable  tiud  unidter- 
able,  but  I  return  to  the  images  on  paper  and  vill  first  speak  of  the  in- 
floence  which  the  Daguerreaii  discoveries  hod  upon  Talbot'ii  undertaking. 

Daguerre  had  found  that  the  effect  of  the  %ht  exerted  for  a  second 
on  his  prepared  plates  sufficed,  through  evaporization  with  quicksilver, 
to  bring  out  an  image.  As  Talbot  had  ou  his  paper  the  same  prepaia- 
tiou  as  Daguerre  on  his  plates,  he  inferred  that  on  the  paper  also,  by  a 
second's  illuminatiou' in  the  camera  obscnra,  the  sun  must  bare  pro- 
duced an  impression ;  he  was  convinced  that  aa  image  was  present  on 
the  paper,  though  not  a  trace  of  it  was  to  be  seen.  This  conviction  im- 
pelled him  to  seek  fur  some  medium  through  which  the  figure  might  be 
brought  out ;  there  must  be  something,  he  thought,  by  which  this  could 
be  effected.  Kow,  how  came  Talbot  to  employ  a  solution  of  gallic  acid 
for  this  purpose  t 

Most  persons,  perhaps,  would  be  disposed  to  ^lege  here,  as  in  Da- 
gnerre's  case,  the  intervention  of  hazard,  but  the  choice  of  gallic  acid 
was  no  accident.  Daguerre  had  placed  the  vessel  contuiuing  quick- 
silver iu  the  press  with  no  view  to  experiments  ;  his  images  were  pro- 
duced through  no  agency  of  his.  Talbot,  on  the  other  hand,  applied 
himself  to  the  research  for  means  of  accomplishing  a  definite  object,  and 
among  so  many  thousand  substances  his  imaginative  faculty  naturally 
rejected  all  those  which  stood  in  no  relation  to  that  object,  and  dwelt 
only  on  those  which  produce  an  effect  similar  to  that  of  light.  !Now, 
light  and  warm  gallic  acid  blacken  the  salts  of  silver ;  the  effect  of  both 
is  identical,  but  that  of  galUc  acid  much  the  stronger.  The  sun's  light 
had,  in  the  camera  obscura,  produced  an  effect  on  the  prepnred  paper, 
but  one  too  weak  to  be  perceptible ;  perhaps  it  might,  as  he  argued,  be 
brought  out  and  strengthened  by  gallic  acid.  The  trial  succeeded,  and 
tbe  correctness  of  the  induction  was  thereby  vindicated. 

From  these  examples  the  nature  of  induction  ought  to  be  intelligible 
to  every  oue.  It  will  be  remarked  that  an  acquaintance  with  the  prin- 
ciple of  the  processes,  how  light  and  gallic  acid  properly  act  upon  the 
salts  of  silver,  whereon  the  solution  of  these  salts  in  sab-sulphurated 
natron  depends,  was  for  Talbot's  aa  well  as  for  Dagnerre'a  purpose  per- 
fectly indifferent. 

For  those  persons  who  have  no  acquaintance  with  the  ideal  combina- 
tions of  the  imaginative  power,  they  naturally  do  not  exist,  and  such 
are  for  the  most  part  prone  to  ascribe  to  chance  discoveries  which  pro- 
ceed from  the  most  sagacious  inferences  of  the  faculty.  Chance  has  in- 
deed its  own  part  therein,  since  the  elements  for  the  determinations  of 
the  understanding  ore  so  frequently  offered  to  it  by  so-called  accidental 
circnm stances.  But  the  £Kt  that  experimentation  must  be  learned; 
that  it  has  its  rules  and  is  an  art,  and  Uiat  their  results  presnppose  a 
veiy  widely  ranging  acquaintanceship  with  &ct8  or  sensible  phenomena, 
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teaches  ns  tbat  it  rests  on  a  properly  int^'llectaal  tabor,  ia  which  the  nn- 
derstunding  participates  as  a  nsefal  coaasellor  aad  assistant,  bat  with- 
oat  guidiug  it  and  without  its  being  dependent  thereupon. 

In  science,  as  well  as  in  common  life,  the  operations  of  the  mind  are 
execnted  not  according  to  the  rules  of  logic,  but  the  conception  of  a 
trath,  the  idea  of  a  process  or  the  cause  of  a  phenomenon,  generally 
precedes  the  demonstration ;  the  conclusion  is  not  reached  tbrongh  the 
premises,  but  the  conclnsion  goes  before,  and  the  premises  are  then  first 
songht  out  as  proof.  In  a  conversation  with  a  celebrated  French  math- 
ematician, on  the  part  which  the  imaginative  faculty  bears  in  scientific 
labors,  he  expressed  himself  to  the  effect  that  by  far  the  greater  number 
of  mathematical  truths  are  obtained,  not  by  deduction,  but  tbrongh 
the  inventive  or  imaginative  power,  and  in  this  he  had  a  view  even  to 
the  properties  of  the  triangle,  the  ellipsis,  &c.,  which  is  saying  little 
else  than  that  the  mathematician,  as  well  as  the  pfaysictst,  can  do  noth- 
ing for  his  science  withont  artistic  endowment. 

It  is  scarcely  necessary  to  say  that  for  dedactive  as  well  as  inductive 
research,  if  any  results  are  to  follow,  a  certain  extent  of  information  is 
prerequisite ;  for  the  dedactive  research,  a  well-grounded  knowledge  of 
laws  already  discovered,  to  which  previous  reading  and  books  are  con- 
tributary  ;  for  inductive,  a  comprehensive  acquaintance  with  mate- 
rial phenomena  which  is  to  be  acquired  in  chemical,  physical,  and  physi- 
ological laboratories.  As  schools,  these  last  are  a  modem  creation,  and 
their  iaflneoce  in  the  development  of  all  departments  of  physical  sci- 
ence is,  to  the  refiecting  observer,  a  thing  not  to  be  questioned. 

To  an  acquaintance  with  sensible  phenomena  or  the  knowledge  of  the 
nature  and  action  of  things,  mnst  b«  united  iu  the  case  of  the  inductive 
inquirer,  if  he  would  duly  resolve  the  problems  presented  to  him,amem- 
ory  for  sensible  phenomena,  a  memory,  it  might  be  said,  of  sight,  taste, 
and  smell,  together  with  a  certain  degree  of  artistic  expertness  and  dex- 
terity. The  broader  and  more  comprehensive  his  knowledge  of  facts 
and  phenomena,  or,  as  it  is  nsual  to  say,  the  greater  bis  experience,  so 
much  the  more  will  his  labor  be  lightened ;  an  experienced  man  makes 
much  fewer  experiments  than  the  inexperienced,  who  mnst  make  him- 
self acquainted  with  many  phenomena  which  to  the  other  are  already 
familiar ;  to  tlie  former,  indeed,  for  the  attainment  of  many  ends,  nnmer- 
ons  experiments  would  he  superfinons,  since  the  comhinatioa  of  pro- 
cesses and  facts  already  witliin  his  knowledge,  abandantly  suffices. 

In  the  solution  of  their  respective  problems,  the  deductive  and  induc- 
tive inquirer  begin  in  the  same  manner;  the  one,  like  the  other,  starts 
fh>m  a  complex  idea  of  the  understanding  or  the  imaginative  power,  of 
which  in  general  only  a  part  is  true,  while  the  other  parts  rest  on  erro- 
neous inferences  or  combinations.  The  dedactive  inquirer  tosts  and  ex- 
periments with  iatellecCuat  conceptions  in  order  to  find  the  truth,  just 
as  the  indactive  inquirer  does  with  sensible  ideas  in  order  to  find  the 
thing  sought  for ;  both,  in  the  prosecution  of  their  inqoirieB,  strip  away, 
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t>y  testing  and  improving,  wbat  is  false,  and  detect  the  parts  which  are 
wanting  to  complete  the  idea  submitted  to  examination.  The  idea  from 
which  they  set  out  is  not  nnfreguently  wholly  falBe,  and  the  tr^  is  first 
sprung  in  the  couree  of  the  investigation.  Hence,  the  doctrine  of  many 
of  the  greatest  inquirers  that  the  labor  is  everythiDg,  and  that  any 
theory  may  lead  to  truth,  provided  it  gives  the  impulse  to  toil. 

In  deductive  inquiry,  it  is  the  conviction  of  the  correctness  of  a  con- 
clading  idea  {sckluss-idee)  which  stimulates  the  understanding  of  the  in- 
qnirer  to  its  appropriate  activity ;  and  so  with  the  ezperimcntal  arti- 
ficer, the  conviction  of  the  existence  of  a  thing  is  the  first  and  most 
efficacioas  incitement  to  the  movements  of  the  imaginative  power ;  the 
discovery  of  a  new  fact  or  reaction,  to  which  the  idea  of  something 
before  unknown,  something  useful  or  important  for  industry  or  life,  at- 
taches, is  sufficient  to  awaken  the  conviction  of  its  existence  in  many 
iudividoals,  and  it  not  unfreqnently  happens  that  it  is  in  reality  simul- 
taneously discovered  by  several. 

Understanding  and  imagination  are  alike  necessary  to  onr  knowledge, 
and  in  science  are  alike  authorized ;  they  both  have  an  allotted  part  in 
all  problems  of  physics  and  chemistry,  of  medicine,  of  pnblic  economy, 
bistory  and  philology,  and  comprise  each  a  certain  space  iu  ita  appro- 
priate province.  The  part  in  which  the  imaginative  faculty  bears  away 
is  proportionately  wider  and  more  comprehensive,  as  the  positive  knowl- 
edge with  which  the  understanding  circumscribes  it  is  more  iudetermi- 
Date  and  indistinct.  Progress  consists  in  this,  that  with  the  increase 
of  knowledge,  the  conceptions  which  have  sprung  from  the  imagination 
vanish,  and  while  in  the  first  periods  of  science  this  facnlty  bad  undis- 
puted ascendancy,  at  a  later  stage  it  subordinates  itself  to  the  nnder- 
Btanding  and  becomes  to  the  latter  a  helpful  and  willing  servant. 

Induction  under  the  guidance  of  the  imagination  is  intuitive  and  cre- 
ative, hat  vagne  and  extravagant ;  deduction  under  the  guidance  of  the 
nnderstanding  analyzes  and  limits,  and  is  definite  and  measorable. 

One  of  the  most  essential  characters  of  deductive  inquiry  in  science 
is  measurCf  and  the  ultimate  aim  of  all  its  labors  is  directed  to  an  nnal- 
terable  numorical  ezpression  for  the  properties  of  things,  for  processes 
and  phenomena.  Imagination  compares  and  discriminates,  but  meas- 
nres  not,  for  measorement  implies  a  scale,  and  that  is  a  product  of  the 
understanding. 

By  the  introdnctioa  of  science  into  an  art  accrues  an  advantage, 
scarcely  enough  appreciated;  that  science  abolishes  art  as  such,  and 
what  is  iudividaal  in  it,  while  resolving  it  into  rules  which  may  be 
taught  and  learned ;  thiongh  a  knowledge  of  which  rules  even  the  on- 
pioficieut  in  bnsiness,  industry,  husbandry,  and  technics,  is  invested 
with  the  power  of  the  most  proficient,  most  skillful,  and  most  experi- 
enced practitioner,  who  attains  his  aims  by  the  shortest,  surest,  and 
most  economical  means.  What  before  was  proper  t«  the  individual  be- 
becomes  thenceforth  the  joint  property  of  all. 
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By  Eev.  Samoel  HanoBTos,  of  Dublin. 

Mb.  Pbesldent  Aim  Gentlbhen:  Man,  like  other  aoimals,  is  bom, 
grows,  comes  to  maturity,  reproduces  hia  like,  and  dies,  possiug  in  Lis 
Uf'etime  through  a  cycle  of  changes  that  ma;  be  compared  to  a  secular 
variation,  by  a  metaphor  borrowed  from  the  science  of  aiatronomy;  while 
in  his  daily  life  he  passes  through  a  smaller  cycle  of  changes  that  may 
be  called  periodic. 

From  the  time  of  the  publication  of  Bicbat's  celebrated  Essay  on  Life 
and  Death,  it  has  been  admitted  that  mnn  and  other  animals  possess  a 
double  life,  animal  and  organic,  presided  orer,  respectively,  by  two  dis- 
tinct though  correlated  centers  of  nervous  force;  of  these,  one  thinks, 
moves,  aud  feels;  the  other  merely  cooks,  receiving  the  food  supplied, 
changing  and  elaborating  it  into  elements  suitable  for  the  use  of  the 
animal  life.  In  the  lower  forms  of  animals  the  organic  life  becomes 
almost  coextensive  with  the  whole  being  of  the  creature,  which  simply 
digests,  assimilates,  and  excretes,  but  barely  f^ls  or  moves;  in  the 
higher  forms  of  auimals,  aud  more  especially  in  man,  the  animal  life 
dominates  over  the  organic  life,  which  becomes  its  slave,  and  exhibits 
the  remarkable  phenomena  of  mechanical  force,  of  geometrical  instinct, 
of  animal  cunning,  and,  finally,  iu  man  himself,  produces  intellectual 
-work,  rising  to  its  highest  form  iu  the  religious  feeling  that  recognizes 
its  great  Creator,  and  bows  in  humiUty  before  Him.  It  is  a  simple 
matter  of  fact,  aud  of  everyday  observation,  that  all  these  forms  of 
animal  work  ore  the  result  of  the  recepCioQ  and  assimilation  of  a  few 
cubic  feet  of  oxygen,  a  few  ounces  of  water,  of  starch,  of  fat,  and  of 
flesh. 

The  general  question  of  the  relation  of  ft)od  to  work  would  involve  a 
consideration  of  the  possibility  of  throwing  a  bridge  across  the  gulf  that 
separates  the  organic  from  the  animal  life,  so  as  to  connect  the  products 
of  nutrition  (taken  in  its  widest  sense)  with  the  work  of  every  kind 
accomplished  by  the  animal  life,  whether  mechanical  or  intellectual. 
Wo  resemble  the  spiders  of  the  heather  on  a  summer  morning,  that  float 
their  gossamer  threads  into  the  air  from  the  summit  of  a  branch,  iu  the 
hope  that  some  stray  breath  of  wind  may  fasten  them  to  a  neighboring 
tuft,  and  enable  the  hungry  speculator  to  extend  the  range  of  his  ram- 
bles and  his  chance  of  food.  Already  a  few  feeble  threads  connect  the 
chemistry  of  our  food  with  the  mechanical  work  done  by  our  muscles; 
when  these  shall  have  been  securely  fastened,  fh)m  the  higher  vantage 
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gronDd  thaa  acquired,  onr  little  bridge  of  knowledge  may  possibly  be 
extended  to  embrace  tbe  pheDotneDa  of  the  geometrical  inBtinct  of  tbe 
bee,  or  the  cunning  of  the  beaver,  and  our  snccessors  may  even  dbre  to 
specniate  ou  the  changes  that  converted  a  crust  of  bread  or  a  bottle  of 
vine,  in  the  brain  of  Swift,  Moli^re,  or  Shakespeare,  into  the  conception 
of  the  gentle  Glumdalelitch,  the  rascally  Sganarello,  or  the  immortal 
FalstafT.  At  present  such  tlionghts  wonld  be  jnsti;  regarded  as  tlie 
dreams  of  a  lunatic,  and  I  mast  crave  your  indulgence  for  having  men* 
tioued  them.  The  history  of  science  is,  however,  filled  with  each 
dreams — some  ;iever  realized,  others  converted  by  time  into  realities  so 
commonplace  that  the  genins  of  their  originators  is  habitoally  forgotten 
or  underrated. 

Daring  childhood  and  youth  tbe  food  that  we  eat  is  used  for  the 
doable  purpose  of  bailding  np  tbe  tissnes  of  the  bones,  muscles,  braio, 
and  other  organs  of  the  body,  and  of  supplying  the  force  necessary  for 
work  done,  whether  mechanical  or  intellectual.  In  adult  life  the  first 
use  of  food  almost  disappears,  for  the  bones,  muscles,  brain,  and  other 
organs  have  already  reached  their  full  development,  and  act  simply  as 
tbe  media  of  communication  between  tbe  food  received  and  the  work 
developed  by  it. 

Let  us  take,  as  illustrations,  the  musdcs  and  brain,  regarded  as  tbe 
Cleans  by  means  of  which  mechanical  and  intellectual  woric  is  6oae. 
These  organs  resemble  the  piston,  beam,  and  fly-wheel  of  the  steam- 
engine,  and,  like  them,  only  transmit  or  store  up  the  force  communicated 
by  the  steam  in  one  ca«e,  and  by  the  products  of  the  food  conveyed  by 
the  blood  in  the  other  case.  The  mechanical  work  done  by  the  steam- 
engine  must  be  measured  by  the  loss  of  beat  experienced  by  tbe  steam 
in  passing  from  tbe  boiler,  through  the  cylinder,  to  the  oondenser,  and 
not  by  the  loss  of  substance  undergone  by  the  several  parts  of  the 
machinery  on  which  it  acts.  In  like  manner,  tbe  mechanical  or  intel- 
lectual work  done  by  tbe  food  we  eat  is  to  be  measured,  not  by  tbe 
cbange  of  substance  of  tbe  muscles  or  brain  employed  as  the  agents  of 
that  work,  but  simply  by  the  changes  in  the  blood  that  supplies  these 
organs,  that  is  to  say,  undergone  by  tbe  food  used  in  its  passage 
through  the  various  tissnes  of  the  body,  before  it  is  finally  discharged 
in  the  form  of  water,  carbonic  acid,  or  urea. 

Tbe  Divine  Architect  has  so  framed  the  animal  machine,  that  moves 
and  thinks,  that  the  same  blood  whieh,  by  its  chemical  changes,  pro- 
duces movement  and  thought,  also  repairs  tbe  necessary  waste  of  tbe 
muscles  and  brain,  by  means  of  which  movement  and  thought  are  pos- 
sible; just  as  if  the  steam  that  works  an  engine  were  able,  without  the 
aid  of  tbe  engiuecr,  to  repair  tbe  wear  and  tear  of  its  friction  and  waste 
spontaneously ;  but  no  greater  mist^e  is  possible  in  physiology  than  to 
supjHtse  that  the  products  of  tbe  changes  in  the  blood  by  which 
mechanical  or  intellectual  work  is  done  are  themselves  merely  the 
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resalt  of  the  waste  of  tho  oi^ns,  whether  mnsclea  or  braiB,  od  the 
exercise  of  which  that  work  depeods.* 

Tbd  ancients,  who  derived  all  their  knowledge  from  observation,  and 
not  firom  experiment,  were  well  aware  of  the  doable  duty  imposed  apon 
food  in  early  life — of  producing  both  the  secular  and  the  periodic  varia- 
tions of  tho  body,  or,  in  other  words,  of  promoting  growth,  and  of 
developing  work.  Their  practical  knowledge  is  summed  np  by  Hippo- 
crates in  the  aphorism,  "Old  men  bear  want  of  food  best;  next  those 
that  are  adnlts.  Youths  bear  it  least,  more  especially  children,  and  of 
these  the  most  lively  are  the  least  capable  of  enduring  it," 

The  food  consumed  in  twenty-four  hours,  including  air  and  water, 
undergoes  a  series  of  changes  of  a  chemical  character  before  leaving  the 
body,  in  the  form  of  one  or  other  of  its  excretions.  8ome  of  these  changes 
develop  force,  and  others  expend  force,  but  the  algebraic  sum  of  all  the 
gains  and  losses  of  force  represents  the  quantity  available  for  work. 
This  work  must  be  expended  as  follows ; 

1.  The  work  of  growth,  {secular,) 

2.  The  work  of  maintaining  heat,  {periodic.) 

3.  Mechanical  work,  (periodic.) 

4.  Vital  work,  {periodic.) 

During  childhood  and  youth  the  work  of  growth  is  positive,  for  a  cer- 
tain proxKirtion  of  the  food  used  is  employed  in  building  up  the  tissues 
of  the  body  instead  of  being  expended  in  actual  work ;  it  is,  in  iact, 
"stored  up"  in  tho  body,  as  «w  viva  is  stored  up  by  the  fly-wheel  of 
machinery,  and  constitutes  a  reservoir  of  force  that  may  be  called  upon 
at  an  emergency  requiring  sudden  expenditure  of  force,  as  in  case  of 
illness,  or  to  supply  the  gradu^  wasting  of  old  age.  In  adult  life  and 
in  old  age,  the  work  of  growth  ceases  completely,  except  so  far  as  is 
necessary  to  repair,  from  day  to  day,  the  small  wastes  of  the  organs 
employed  in  work;  so  that  nearly  the  whole  of  the  food  employed  is 
expended  on  the  periodic  work  of  the  body.  Hence  we  can  readily  see 
the  reason  for  the  aphorism  which  asserts  that  food  is  more  necessary 
for  the  young  than  for  the  old,  and  more  required  by  those  of  a  lively 
disposition,  either  of  mind  or  body,  than  by  others. 

•TboTery  Bkill  with  which  provieioD  ie  made  for  thorepair  of  tlie  waste  of  the  organ 
used  as  thu  iostrumeDt  of  work  ma;  mUlead  tho  olnerver  ioto  snjiposiiig  that  the  work 
itself  may  l>e  measored  by  the  waste  of  its  instmiiieDt.  Thus,  it  has  been  shown  by 
Mr.  A.  MacaliBter,  of  Dublin,  that  the  heart,  which  has  imposed  upon  it  the  necessity 
of  working  day  and  night  without  censing,  daring  life,  is  furnished  with  double  the 
nsuol  supply  of  blood  thiongb  the  coronary  arteries,  which  are  injected  twice  for  every 
single  beat  of  tlio  heart.  If,  indeed,  it  wore  poeaible  to  assome  that  all  moBcles  wasted 
equally  for  equal  qaantities  of  work,  and  aim  to  measure  separately  the  prodncts  of 
that  waate,  wo  might  then  assome  the  waste  of  tbe  organ  as  the  measure  of  its  work. 
Neither  of  these  assomptions,  however,  can  be  admitted,  for  it  can  be  shown  that  dif- 
ferent mnsclea  act  under  diftereot  conditions  moreor  lessadTantageousty,  so  that  equal 
wastM  would  rcpreseut  unequal  works;  and,  also,  it  is  impossible  to  separate  in  prac- 
tice the  products  of  waste  of  muscles  ftom  those  of  the  general  changes  of  the  blood. 
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/  HIFPOCBATIO  DOGTBIKE  OF  OnATS  K&AT. 

Hippocrates  was  well  aware  of  the  connection  between  fooA  and 
animal  heat,  although  he  erroneouBly  regarded  the  auimal  heat  as  an 
innate  property  of  the  body  that  caused  an  appetite  for  food,  instead  of 
being  itself  produced  by  food ;  if  we  transpose  his  caase  and  effect, 
mutatit  mutandis,  all  his  maxims  as  to  animal  heat  are  true.  Thus,  he 
says: 

^'Growing  animals  possess  most  innate  heat,  hence  they  reqaire  most 

food; bat  the  old  have  least  heat,  and  therefore  reqaire 

the  least  fuel."' 

"The  cavities  of  the  body  are  natarally  wannest  in  winter  and  spring; 

in  these  seasons  therefore  most  food  must  be  given;  and 

since  there  is  more  innate  heat,  more  nourishment  is  required;  as  may 
be  seen  in  yonths  and  athletes." 

These  maxims,  when  translated  into  modem  language,  express  the 
-well-hDown  fact  that  the  chemical  changes  of  food  that  take  place  in 
the  body  produce  animal  heat,  and  that  the  necessity  for  food  to  supply 
mechanical  work  is  greatest  with  the  young  and  active,  while  the  neces- 
sity for  the  production  of  animal  heat  is  greatest  in  the  cold  seasons  of 
the  year.  The  direct  connection  of  food  with  mechanical  work  is 
expressed  in  the  following  maxima: 

"There  should  be  no  labor  when  there  is  hunger  ;*  and  its  converse, 
"Let  labor  precede  meals." 

On  principles  such  as  those  just  given,  the  training  of  the  athletes 
was  conducted;  and  they  were  comjiellcd  to  undergo  a  regular  coarse, 
commencing  with  blood-letting  and  active  purgation,  and  consisting 
of  systematic  muscular  exercise  suited  to  the  nature  of  the  contest  in- 
tended, accompanied  by  a  dietary,  of  which  the  chief  ingredients  consisted 
of  biscuits  and  pigs'  kidneys,  washed  down  by  a  minimum  of  water.  It 
is  truly  not  much  to  be  wondered  at  that  those  who  snrrived  the  train- 
ing were  formidable  in  the  boxing-ring  or  race-course. 

The  relation  of  animal  heat  to  respiration  is  referred  to  by  HrppocrateB 
in  a  remarkable  maxim : 

"Those  persons  have  the  loudest  voices  who  have  most  [innate] 
heat,  for  they  inspire  the  largest  quantities  of  the  cold  air;  and  the  pro- 
duct of  two  great  quantities  most  be  itself  great." 

Galen  believed  the  heart  to  be  the  center  of  "  innate  heat,"  but  he  was 
well  aware  that  increase  or  diminution  of  respiration  cansed  increase  or 
dimiuatioD  of  heat,  and  was  intimately  connected  with  it.    Thus  he  says: 

"  Since,  therefore,  the  heart  is,  as  it  were,  the  hearth  aud  foautain  of 
the  innate  heat  with  which  the  animal  is  pervaded,"  &c. 

"The  necessity  for  respiration  is  the  greatest  and  most  imperious 
guard  of  the  innate  heat." 

"  Those  persons  in  whom  the  innate  heat  has  been  much  cooled  breathe 
but  little  and  slowly." 
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LATOiaiEE'S  THEORY  OF  ASIUAI.  HKA.T. 

The  doctriuo  of  "  innate"  beat',  tanght  by  Hippocrates  and  Galea,  rnled 
in  medicine  for  fifteen  bundred  years  after  Galen's  death,  notil  it  received 
its  death-blow  fix>m  the  gcnins  of  Lavoisier,  who  demonstrated  in  his 
celebrated  memoir  read  before  the  French  Academy  of  Sciences  in  1783, 
that  the  source  of  animal  beat  is  to  be  found  in  the  combustion  of  the 
carbon  of  the  body  by  the  oxygen  of  the  air  received  into  the  lungs  by 
respiration.  Lavoisier's  experiments  were  repeated  and  confirmed  in 
1822  by  Bulong  and  Despretz,  and  have  formed  the  starting-point  fw 
all  modern  iuvestigationa  on  the  relation  of  food  to  work.  As  already 
stated,  the  work  done  by  food  in  the  body  may  be  divided  into — 

1.  The  work  of  growth. 

2.  The  work  oS  animal  beat. 

3.  Mechanical  work. 

4.  Vital  work. 

Lavoisier  arranged  bia  ezperimeDts  so  as  to  exclude  almost  all  the 
foregoing  kinds  of  work  except  that  of  animal  heat.  A  Gnioea^pig 
was  placed  under  a  bell-glass  inverted  over  a  surface  of  mercury,  and  a 
current  of  fresh  air  was  allowed  to  circulate  tbrongh  the  apparatus, 
being  passed  at  its  final  exit  through  tuties  containing  caustic  potash, 
which  arrested  the  carbonic  acid  produced  by  thp  animal.  In  this 
manner  it  was  easy  to  ascertain  tlie  carbonic  acid  excreted  by  the 
increase  iu  weight  of  tbe  tubes  of  caustic  potash  during  tbe  experiment- 
Lavoisier  found  that  his  Guinea  pig,  in  ten  hours,  burned,  on  the 
average,  3.333  grams  of  carbon  ;  and  this  quantity  of  carbon  be  esti- 
mated, from  other  experiments,  as  capable  of  melting  32G.75  grams 
of  ice  at  the  freezing  temperature.  The  same  Guinea  pig  was  tbea 
placed  iu  an  ice-calorimeter,  and  left  in  it  for  ten  hours,  during  which 
time  the  beat  of  its  body  was  found  to  have  melted  402.27  grams  of  ice 
at  the  fireeziiig  temperature. 

If  we  use,  instead  of  the  coef^cient  of  combustion  of  carbon  employed 
by  Lavoisier,  that  now  generally  adopted  from  the  experiments  of  FaAte 
Emd  SUbermaun,  tbe  quautity  of  melted  ice  represented  by  3^  grams  of 
carbon  would  become  3CA.78  grams  instead  of  320.75  grams.  We  are, 
therefore,  entitled  to  say  that  the  heat  of  combustion  of  expired  carbon 
determined  by  Lavoisier  is  equal  to 

^»_  90.68  per  cent 

of  the  animal  heat  developed,  which  is  regarded  as  100  parts. 

Two  yeara  later,  in  1785,  Lavoisier  laid  before  the  Royal  Society  of 
Medicine  of  Paris,  an  account  of  further  experiments,  also  conducted  on 
the  breathing  of  Guinea  pigs,  by  which  he  showed  that  of  100  parts  of 
oxygen  absorl>ed  by  those  animals,  8L  only  reappeared  iu  tbe  form  of 
carbonic  acid,  and  10  parts  disappeared  altogether,  Lavoisier  consicl- 
ei-ed  that  these  19  parts  of  oxygen  were  employed  in  tbe  body  in  the 
combustion  of  hydrogen,  the  prodnct  of  sach  combustion  being  water. 
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If  we  nsfl  Lavoisier's  data  jaai;  given,  and  ttie  kuowo  atomic  weights 
of  carbon,  oxygen,  and  bydrogen,  we  shall  have,  for  81  parts  of  oxygen 
in  the  form  of  carbonic  add,  and  19  parts  of  oxygen  in  tbe  foi-m  of 
water,  the  following  quantities  of  carbon  and  hydrogen  consamed  by 
the  respiration  of  his  Oninea  pig  in  the  same  time: 
Carbon  =  1^ ;  hydrogen  =  ^ 

Multiplying  tjiese  nambers  by  the  heat-coefficients  of  Favre  and  Sit* 
bermann,  we  find — 

Heat  produced  by  carbon  =  — .^^^  x  8080 


It  has  been  already  shown  that  the  heat  developed  by  the  comboslaon 
of  carbon  in  Lavoisier's  experiment  amotmted  to  90,68  per  cent,  of  the 
heat  emitted  by  the  animal ;  hence  the  heat  produced  by  the  oombnstaon 
of  the  hydrogen  will  amount  to — 

ftOfifl  V  10  X  34462  „  16  _ «, q^ 

90.68  X  g ^6x81x8060-^-^* 

By  adding  together  the  heats  dne  to  the  carbon  and  hydrogen,  we  find 
that  Lavoisier's  experiments,  when  fairly  interpreted  by  the  data  of 
modem  science^-give  the  following  results; 

Heat  produced  by  the  combustion  of  carbon  and  bydrogen 120. 92 

Animal  heat 100. 00 

Finally,  in  1789,  Lavoisier  published  farther  experiments,  by  which 
he  showed  conclusively  that  the  consumption  of  oxygen  by  tiie  body  is 
notably  increased  by  three  causes— 

1.  By  a  lowering  of  the  extern^d  temperature. 

2.  By  the  act  of  digestion. 

3.  By  mascalor  exercise. 

The  experiments  of  Lavoisier  were  repeated  in  1822  by  Dalong  and 
Despretz,  and  their  results,  wheu  corrected,  like  those  of  Lavoisier,  by 
using  the  modern  heat-coefKcients  of  carbon  and  hydrogen,  are  as  fol- 
lows: 

The  mean  of  Dulong's  experiments  on  sixteen  animals  and  birds  ia 
90.6  per  cent,  of  the  animal  heat  given  out;  the  lowest  number,  85.5, 
belonging  to  a  kltt«n  sixty  days  old ;  and  the  highest  number,  99.4, 
belonging  to  a  puppy  fifty  days  old. 

U.  Despretz  obtained  an  average  of  92.3  &om  sixteen  mammals  and 
birds;  bis  highest  number  being  101.8,  derived  from  an  old  female  rab- 
bit; and  his  lowest  number  being  84.2,  derived  from  four  owls. 

The  foregoing  experiments  left  no  doubt  remaining  in  the  minds  of 
men  of  science  as  to  the  substantial  truth  of  Lavoisier's  doctrine  of  ani- 
mal heat;  and  led  immediately  to  a  number  of  supplementary  experi- 
ments, among  the  most  remarkable  of  which  were  those  of  Begnault 
and  Reiset.  ^,  , 
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B«gnault  directed  bis  atteutioQ  especially  to  the  distribution  of  the 
oxygen  absorbed  by  animals,  between  the  carbon  and  hydrogen  of  their 
blood  or  tissues,  which  had  been  laid  down  by  Lavoisier  in  the  propor- 
tion of  81  to  19.  He  found  that  the  proportion  was  not  a  fixed  one,  bat 
varied  with  the  food  iu  a  very  iustrnctive  mamier. 

The  average  of  his  oxperimeats  on  fourteen  animals,  including  worms, 
lizards,  and  insects,  as  well  as  birds  and  mammals,  was — 

Oxygen  combined  with  carbon 81. 7 

Oxygen  combined  with  hydrogen 19. 3 

a  result  nearly  identical  with  that  fonod  by  Lavoisier.  The  highest 
proportion  of  oxygen  combined  with  hydrogen  occnrred  in  the  case  of 
chickens  fed  on  meat,  and  amounted  t«  33  per  cent.;  and  the  lowest 
proportion  occurred  in  the  case  of  rabbits  fed  on  bread  and  oats,  and 
amounted  to  1  per  cent.  only. 

Still  more  recent  experiments,  made  with  improved  apparatus  and 
methods  by  Pettenkofer  and  Voit,  in  Munich,  show,  like  those  of  Beg- 
nanlt,  that  the  proportion  of  the  oxygen  employed  iu  forming  carbonic 
acid  to  the  whole  oxygen  absorbed  varies  with  the  food,  ranging  in  the 
case  of  a  large  dog  ft^m  52.4  to  14S.2,  according  as  the  animal  was  kept 
altogether  without  food,  or  fed  upon  a  mixed  diet  of  meat  and  sugar. 
These  investigations  have  also  shown  that,  under  ordinary  conditions, 
it  is  probable  that  a  dog  consumes  nearly  all  the  oxygen  absorbed  in 
the  formation  of  carbonic  acid. 

Before-leaving  the  subject  of  animal  heat,  it  is  worth  while  to  estimate 
its  amount  in  a  manner  that  will  bring  it  into  comparison  with  ordinary 
mechanical  work. 

In  Lavoisier's  experiment  with  the  Ouioea  pig,  402.27  grams  of  ice 
were  melted  in  ten  hours;  from  this  fact  we  find,  assuming  the  latent 
heat  of  ice  at  142°  F.,  and  772  an  Joule's  coefficient  for  converting  Brit- 
ish heat-nnits  into  footpounds. 

Mechanical  work-equivalent  to  the  daily  animal  heat  of  La/voiaiet's  Guinea 
JM  = 

402.27  X  24  X  142  x  16.432  x  772      9,^,1  rif™,t™.«^ 
TOOOVTO —  =  ^^^**  foot-pounds. 

As  the  average  weight  of  a  Guinea  pig  is  four  pounds,  the  preceding 
amount  of  work,  representing  animal  heat,  wonld  be  sufficient  to  raise 
the  weight  of  the  animal  through  a  vertical  height  of— 


Banke  has  shown,  by  experiments  made  upon  himself,  under  various 
conditions  of  food  and  fasting,  by  means  of  Pettenkofer  and  Yoit's  appa- 
ratus, that  his  daily  excretion  of  carbonic  acid  varied  from  660  grams  to 
860  grams,  showing  a  mean  of  760  grams.  His  weight  was  67  kilograms, 
from  which  fact,  and  the  assumption  that  an  English  mile  is  1,600  meters, 
we  obtain,  employing  the  constants  already  given,  the  height  through 
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vhicli  the  combastion  of  760  giams  of  carbonits  acid  wonld  raise  Uie 
weight  of  67  kilograms  in  24  hoara — 

The  extreme  values  of  the  carbonic  acid  excreted,  viz,  660  grams  and 
860  grams,  would  correspond  to  the  heights  of  5.74  mlies  and  7.48  miles, 
respectively. 

Dr.  Edward  Smith  has  estitnated  the  daily  excretion  of  carbon  from 
the  lungs,  in  the  case  of  four  persons,  as  follows : 

Body  weight.  Carbon. 

Mr.  Monl 173  pounds.       6. 735  oonoee. 

Dr.  E.  Smith 106  pounds.       7. 85  ounces. 

Prof.  Frankland 130  pounds.        6. 60  ounces. 

Dr.  Mnrie 133  ponnds.        6. 54  ounces. 

In  order  to  convert  the  preceding  data  into  vertical  miles  through 
which  the  body  weignt  is  lifted,  we  must  multiply  the  ouuces  of  carbon 
by  the  following  coefficient,  and  divide  the  product  by  the  body  weight : 

Coeff.  =  ?f^»^J7^^  =  132.91 
16x6x6280 
log  (coeff.)  =  2.1235473 
We  thus  obtain,  for  the  heights  through  which  the  carbon  consumed 
would  lift  the  observers — 

Mr.  Moul 6. 17  miles. 

Dr.  E.  Smith 5. 32  miles. 

Prof.  Frankland 5. 47  mUes. 

Dr.  Mnrie 6. 53  miles. 

Pettenkofer  and  Voit  succeeded  in  producing  a  range  of  carbonic  acid 
excreted  by  a  large  dog,  weighing  33.3  kilograms,  from  289.4  grams  to 
840.4  grams;  the  minlmnm  corre8i>ondiug  to  the  10th  day  of  fasting 
from  solid  food,  and  the  maximum  corresponding  to  a  diet  of  1,800  grams 
of  meat,  350  grams  of  fat,  and  1,410  grams  of  water. 

It  may  be  easily  shown,  by  a  calculation  similar  tA  the  foregoing,  that 
these  excretions  of  carbonic  acid  correspond  to  the  mechanical  works  of 
lifting  the  weight  of  the  dog  through  vertical  heights  of  5.03  miles  and 
14.62  miles,  respectively. 

*  Combining  together  the  preceding  results,  and  expressing  them  all  in 
the  natural  units  of  the  weights  of  the  animals  lifted  tbrough  a  height, 
■we  And — 

Work  due  to  animal  heat. 
SIAN. 

1.  Dr.  Eanke,  (fasting) 5.  74  miles. 

2.  Dr.  Banke,  (well  fed) 7. 48  miles. 

3.  Mr.  Moul 6.17  miles. 
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4.  Dr.  B.  Smith 5. 32  miles. 

6.  Prof.  FraDkland , 5. 47  miles. 

5.  Dr.  Marie 6. 53  miles. 

Mean 5. 952  milea. 


This  resalt  a^n'ees  very  closely  with  the  caloalation  already  made  from 
r60  grams  of  carbonic  acid,  in  the  case  of  Dr.  Banke,  viz,  6.609  miles. 

Work  due  to  animal  heat. 

AMmAi.s. 

1.  Qninea  pig : .  11. 06  miles. 

2.  Dog,  (fasting) 5. 03  miles. 

3.  Dog,  (overfed) 14. 62  miles. 

Mean 10.233mile8. 


SOLBOE  OP  MUSCTTLAE  WOEK. 

As  soon  as  it  was  sat'-'factorily  mtabKshed  by  Lavoisier  and  his  suc- 
cessors that  the  natnral  combustion  of  carbon  and  hydrogen  in  the  blood 
was  snffioieDt,  or  some^  liiit  more  than  snffieient,  to  account  for  the  ani- 
mal heat,  it  became  a  natter  of  great  interest  to  physiologists  to  ascer- 
tain, if  possible,  how  much  of  the  work  developed  in  the  blood  by  chem- 
ical changes  is  employed  in  producing  animal  heat,  how  much  in 
mechanical  work,  external  and  internal,  and  how  mach  in  vital  or  mental 
operations. 

At  the  outset  of  this  inquiry,  it  received  a  misdirection  from  the  con- 
jecture thrown  out  by  Liebig,  that  the  excretion  of  nitrogen  (in  the  form 
of  urea)  gave  necessarily  the  measure  of  the  wear  and  tear  of  the  mus- 
cular tissues  themselves,  wbich  are  composed  of  proteinic  or  nitrogenous 
compounds.  This  conjecture  led  to  Liebig's  celebrated  classification  of 
food  into  heat-producing  and  flesh-forming  fo6ds,  which  has  been  unhes- 
itatingly received  until  lately,  in  this  country,  by  physiologists  and 
physicians.  Before  investigating  the  truth  or  falsehood  of  Liebig's 
theory,  it  ia  worth  while  to  »tate  the  most  i^eut  results  obtained  as  to 
the  muscular  work  per  day  of  which  man  is  capable.  , 

From  numerous  observations,  of  wbich  some  were  made  by  myself,  on 
the  daily  labor  of  hodmen,  paviors,  navvies,  and  pedlars,  I  have  obtained 
the  following  mean : 

Daily  labor  of  man  =  353.75  foot-tons  =  109549  kilometers. 

This  quantity  of  work  is  the  exact  equivalent  of  the  work  done  by  a 
man  of  150  pounds  weight  in  climbing  through  one  mile  of  vertical 
height,  and  is,  as  I  have  already  shown,  about  one-sisth  part  of  the 
work  expended  in  producing  and  maintaining  animal  beat. 

I  was  led  to  believe,  from  investigations  made  to  det«rmine  the  qoao- 
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til?  of  area  excreted  in  varioos  diseases,  that  a  certaia  minimum  qaan- 
tity,  equivalent  to  2  grains  per  ponnd  of  body  weight,  was  excreted 
qnite  iodependeatly  of  mosculai'  exertion,  and  I  proved  tliat  death  waa 
preceded  in  many  chronic  diseases  by  a  fall  in  the  area  excreted  to  2 
grains  per  pound.  These  investigations  were  made  chiefly  on  patients 
dying  of  advanced  kidney  disease,  in  which  the  excretion  of  albamea 
had  nearly  or  altogether  ceased,  and  of  patients  dying  of  phthisis. 

Pettenkofer  and  Yoit  found  that  tho  excretion  of  urea  in  a  dog  rednced 
&om  33.3  kilograms  to  29  kUograms  by  10  days'  fast,  became  8.6  grams. 
And,  since — 

29  kilograms  =   63.8  poonds. 

8.6  grams      =  132.7  grains. 

Bxoretioii  of  area  =  2.08  grains  iier  ponnd  of  body  weight. 

Kanke  obtained  a  precisely  similar  result  Irom  observations  made  upon 
himself,  after  long  &sting,  continued  for  several  days. 

If  these  views  be  well  foanded,  it  is  plain  that  part  only  of  the  area 
excreted  can  be  regarded  as  dae  to  masctUar  exertion,  for  2  grains  per 
poond  {or  300  grains  for  a  man  weighin;^  160  ponnds)  mast  be  set  aside 
as  a  eonstaot  dne  to  vital  work,  independt  nt  of  moscular  work  altogether. 
Hence  it  would  follow,  sapposiug  the  Dinscular  exertion  to  be  measored 
by  the  increased  excretion  of  nxea  produced  by  it,  that  the  urea  will  not 
increase  as  fast  as  the  moacolar  exertion,  but  it  oagbt  to  increase  regu- 
larly, ^though  at  a  slower  rate.  With  a  view  to  settle  this  important 
question,  I  devised  the  following  observations  upon  myself  in  the  month 
of  July,  1866,  which  prove  conclusively  that  an  increase  of  muscular 
exertion,  amonnting  to  fourfold,  is  not  accompanied  by  any  correspond- 
ing increase  in  the  excretion  of  nitrogen  in  the  form  of  area. 

I  bad  previously  ascertained  by  repeated  experiments,  extending  fh)m 
1860  to  1865,  that  my  excretion  of  urea  (under  ordinary  conditions  as  to 
exercise,  which  never  amounted  to  five  miles  per  day)  ranged  from— 
465. 00  grains  per  day,  to 
537. 47  grains  per  day. 

601. 28  mean. 

This  quantity  of  urea  I  regarded  as  my  natural  physiological  average, 
and  it  was  so  well  established  that  I  thought  I  should  obtain  an  impor- 
tant result  by  comparing  it  with  the  average  found  from  several  days  of  unu- 
sual muscular  exertion.  I  accordingly  walked  for  Ave  consecutive  days 
In  the  billy  districts  of  Wicklow,  noting  careMly  the  horizontal  distance 
traveled  each  day,  and  the  vertical  height  traversed  ap  and  down.  The 
vertical  heights  were  reduced  to  horizontal  distances,  on  the  assumptions 
{which  are  well  founded)  that  20  is  the  proper  coefficient  for  converting 
one  into  the  other,  and  that  the  work  of  descent  is  half  the  work  of 
ascent. 
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Dnring  the  five  days  of  observation  the  vork  done,  ezpi-eaaed  in  hor- 
izontal miles  of  walking,  was  as  follows : 

First  day. 

HUes. 

Mile»  walked 11. 4 

Height  ascended 1,800  feet  =  10. 2 

21. 0 


Miles  walked 12. 0 

Height  ascended 2,400  ffeet  =  13. 7 

25.7 

Third  day. 

MUes  walked 11.  C 

Height  ascended 1.400  feet  =    8. 0 

19.6 

Fourth  dan. 

Uiles  wdked 9. 3 

Hei^t  ascended 1,400  feet  =    8. 0 

17.3 

Fifth  day. 

Miles  walked 10. 4 

Height  asMnded 1,600  feet  =    9. 1 

19.5 

From  the  preceding  statement  it  follows  that  the  average  work  done 
each  day  was  20.74  miles  of  horizontal  walking,  the  result  of  which  upon 
the  urea  excreted  was  to  be  compared  with  the  result  already  mentioned 
as  a  physiological  constant,  determined  under  circamstances  in  which 
the  daily  mnscular  wprk  never  exceeded  five  miles  of  horizontal  walking. 

]u  order  to  determine  the  nrea,  I  collected  each  day  all  the  urine  passed, 
and  kept  one^fifth  part  of  it ;  and  at  the  close  of  the  fifth  day  examined 
the  mixture  formed  from  the  five  days'  nrine.  It  was  fouud  to  coutain 
501.16  grains  of  nrea  per  day — a  result  practically  identical  with  the 
physiological  quantity  previously  found  by  me  under  totally  different 
conditions,  viz,  501.28  grains.  I  was  much  surprised  at  this  result,  for 
I  bad  previously  believed  in  the  theory  laid  down  by  Licbig,  which  at- 
tribnted  the  excretion  of  urea  to  the  disintegration  of  muscular  tissue. 

It  might  be  objected  to  the  preceding  reasoning  that  the  combustion 
of  proteinic  compoouds  represented  by  501.28  grains  of  area  excreted  is 
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actually  Bitfflcieiit  to  prodoce  the  mechanical  force  necessary  to  malDtam 
the  muscnlar  exertion  of  walking  20  or  21  miles  per  day. 

1.  The  urea  excreted  bears  to  the  proteine  coDsnmed  the  proportioa 
of  24  to  79,  as  appears  &om  their  chemical  compositions,  viz : 

Urea C,  H^  K*  O, 60 

Protein© '  Cm  H»,  N*  Ou 395 

2.  In  100  parts  of  proteine  there  are  53.7  parts  of  carbon,  and  7  parte 
of  hydrogen;  the  total  heat  dae  to  the  combustion  of  1  gram  of  pro- 
teine is,  therefore, 

Eeat-naita. 

0. 637  gram  of  carbon 4.3389 

0. 070  gram  of  hydrogen 2. 4133 

0. 7512 

This  number,  6.7512,  represents  the  maximum  qnantity  of  heat-unite* 
that  could  be  produced  by  the  combustion  of  1  gram  of  proteine ;  but 
the  term  depending  on  hydrogen  in  it  should  be  reduced  to  five-ninths 
of  its  amount,  in  consequence  of  the  hydrogeu  already  combined  with 
oxygen  in  the  proteine.    Hence  we  find — 

Combuation  of  one  gram  of  proteine. 

Heat-units. 

Carbon , 4. 3389 

Hydrogen 1. 3402 

5. 6791 

3.  In  100  parte  of  urea  there  are  20  parte  of  carbon,  and  0^  parts  of 
hydrogen ;  the  total  heat,  therefore,  dne  to  the  combnstioii  of  1  gram 
of  niea  is ; 

Hest-nnitB. 

0. 20  gram  of  carbon 1.6160 

0.067  gram  of  hydrogen 2.3089 

3.9349 

The  term  depending  on  hydrog^,  in  this  result,  should  be  reduced 
to  one-half,  in  consequence  of  the  hydrogen  already  combined  with  oxygen 
in  the  urea. 

Hence  we  find — 

Combustion  of  one  gram  of  urea. 

Heat-nnita. 

Carbon 1.0160 

Hydrogen 1. 1.544 

2.7704 
*Heat-Dnit^]  kllograiD  of  wnter  raiiwd  1° C. 
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4.  From  the  three  precediag  statements  it  ie  easy  to  see  that,  for 
every  gram  of  proteine  consnmed,  0.8U6  heat  units  are  contained  in 
the  urea  excreted ;  ho  that — 

Tke  digestion  of  1  gram  of  proteine  gives  out  4.8376  heat-unitt. 

It  is  easy  to  see  that  501.28  grains  of  urea  excreted  correspond  to 
1,C50  grains  of  proteine  in  the  food,  or  to  106.92  giams;  and  the  total 
work  due  to  the  digestion  of  this  quantity  of  food  may  be  found  by  mul- 
tiplying it  by  the  '^digestion  coefficient "  already  found,  and  by  423,  which 
is  Joule's  coefficient  for  converting  heat-unita  into  kilogram-meters. 
Hence  we  have^ 

TrorA;  due  to  production  of  501.28  grams  of  urea 
=  106.92  X  4.8375  x  423  =  218786  kilognim- meters  =  704  foot-tons. 

This  amount  of  theoretical  work  produced  by  nitrogenous  food  is 
double  the  work  actually  done  during  the  walking  excursion. 

The  average  work  was  20.74mile8  horizontal  per  day,  which  may  be 
considered  as  the  exact  equivalent  of  lifting  my  weight  (knapsack  and 
clothes  included  =  150  pounds)  through  one  mile  of  vertical  height. 
Hence  the  work  actually  done  hy  me  was — 


150  X  6280  _ 


354  foot-tons. 


2240 

This  amount  of  muscular  work  accounted  for  almost  exactly  half  the 
whole  theoretical  work  supplied  by  the  food  that  goes  to  form  urea,  viz, 
704  foot-tons.  But  it  has  been  already  shown  that  2  gi-ains  of  nrea  per 
pound  of  body  weight  is  required  to  maintain  the  vital  work,  including 
circnlation  and  respiration ;  this  would  give  (since  I  weighed  138  pounds) 
256  grains  of  urea  required  for  vital  work,  or  almost  exactly  half  of  the 
501.16  grams  excreted,  so  that  one-half  of  the  available  work  mi^t  be 
considered  as  expendeid  on  vital  work,  and  the  other  half  as  expended 
on  external  muscular  work.  This  supposition,  however,  requu^s  as 
to  beUeve  tiiat  the  muscles  act  without  loss  by  friction.  This  is  not 
admissible,  for  I  have  elsewhere  endeavored  to  show  that  there  is  a  loss 
in  the  force  applied  by  the  masdes  of  varioos  animals,  in  consequence 
of  the  frictiou  of  their  tendons,  amounting  on  the  average,  in  man,  to  35 
per  cent-,  and  in  the  mastiff,  to  41  per  cent. 

Hence  it  may  be  regarded  its  certain  that  the  available  force  repre- 
sented by  501  grains  of  urea  is  not  sufficient  to  accouut  fully  both  for 
vital  work  and  for  the  external  mechanical  work  expended  by  me  during 
the  experiments  just  described. 

The  foregoing  observations  and  calcnlations  were  made  in  the  month 
of  July,  1866,  but  I  did  not  then  publish  them,  as  I  found  afterward 
that  I  had  been  anticipated  by  Dr.  Fick  and  Dr.  Wislicenus,  of  Zurich, 
in  a  paper  published  in  June  in  the  Philosophical  Magazine,  on  the  urea 
excreted  during  an  ascent  of  the  Fauihorn.  Professor  Frankland,  in  a 
paper  published  in  the  same  journal  in  September,  1866,  corrected  some 
erroneous  reasoning  that  found  its  way  into  Fick  and  Wislicenus's 
paper,  and  further  supplied,  &om  direct  experiment,  the  digestion  eoeffl- 
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f^ent  of  proteiDe,  vhjcb  bad  been  obtained  by  me  fi-om  calcnlatioD.    The 
actnal  valne  of  tbis  importaiit  constant  was  found  by  him  to  be — 
Actual  value  of  digestion  coefficient  of  proteine  . .  4. 3156 
Calculated  value 4. 8375 

My  only  object  in  now  publishing  an  account  of  the  independent  ex- 
periment and  calculation  made  by  myaelf  is  to  confirm  the  certainty  of 
the  important  fact  first  proved  experimentally  by  Fick  aud  Wislicenus^ 
that  the  force  due  to  the  urea  excreted  in  a  given  time  is  not  sufficient 
to  provide  theactual  work  that  may  be  done  by  the  mnscles  in  the  same 
time. 

Liebig  and  his  foUowere,  misled  by  a  preconception  of  the  simplicity 
of  nature,  assigned  to  nitrogenous  food  the  duty  of  providing  the  force 
necessary  for  the  production  of  muscular  vork,  by  supplying  the  waste 
of  mnscular  tissue;  while  they  supposed  the  farinaceous  and  fatty  foods 
to  provide  the  amount  of  animal  heat  required  by  the  body. 

The  opponents  of  Liebig  hare  fallen  into  the  opiwsito  error,  and  deny 
tbat  nitrogenous  food  contributes  any  portion  of  the  force  employed  in 
muBcnlar  work. 

The  truth,  as  is  usual,  lies  between  the  two  extreme  hypotheses,  and 
we  are  now  compelled  to  admit  that  a  given  development  of  force,  ex- 
pressed in  animal  heat,  muscular  work,  and  mental  exertion,  may  be 
tiie  effect  of  several,  perhaps  many,  supposable  supplies  of  digested 
food,  farinaceous,  saccharine,  fatty,  and  albuminons. 

Just  as  a  given  algebraical  function  may  be  equated  to  a  given  con- 
stant, by  the  use  of  a  certain  definite  number  of  values  of  its  variable 
qnantity,  80  may  a  given  effect  of  work  in  the  animal  body  be  produced 
by  certain  definite  though  very  different  combinations  of  various  kinds 
of  food,  the  digestion  of  which  follows  each  its  own  law,  and  develops 
its  own  amount  of  force.  The  number  of  roots  in  oar  equation  of  life 
increases  the  difficulty  of  solving  it,  but  by  no  means  permits  the  accept- 
ance of  the  lazy  assumption  that  it  is  altogether  insoluble,  or  reduces  a 
sagacious  guess  to  the  level  of  the  prophecy  of  a  quack. 

Lavoisier  Buppo»ed  in  his  earlier  investigations  that  animal  heat  was 
developed  by  the  combustion  of  carbon  and  hydrogen  in  thelunga;  just 
as  in  eariier  times  it  was  supposed  to  be  produced  spontaneously  in  the 
heart,  which  was  imagined  to  be  so  hot  as  oven  to  bum  the  hand  that 
should  imprudently  venture  to  touch  it. 

In  like  manner,  Liebig  and  his  followers  supposed  the  mnscular  work 
to  be  developed  in  the  substance  itself  of  the  muscles  that  were  its  in- 
struments. 

Both  of  these  doctrines  are  now  justly  repudiated  by  physiologists, 
and  the  view  proposed  in  1845,  by  Dr.  Mayer,  of  Heilbronn,  and  recently 
developed  with  much  ability  by  Mr,  C.  W.  Heaton,  of  Charing  Cross 
Hospital,  in  the  Philosophical  Magazine  for  May,  1SC7,  that  the  blood 
itself  is  the  seat  of  all  the  chemical  changes  that  develop  force  in  the 
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body,  has  gained  favor  among  phyBiological  chemista,  and  also  met  with 
acceptance  among  practical  clinical  observers. 

Thus  the  human  mind  revolves  in  cycles,  and  the  physicians  of  the 
nineteenth  centurj'  arc  preparing  to  sit  at  the  feet  of  Moses,  and  learn 
that  the  blood  of  an  animal  really  constitutes  its  life;  while  South  Airi- 
can  theologians  are  disposed  to  reject  his  authority,  because  he  happened 
to  confound  a  rodent  with  a  ruminant.* 

Whatever  be  the  kind  of  food  employed,  its  effect  in  the  production 
offeree  must  be  ultimately  measured  by  the  quantities  of  carbonic  acid 
and  water  produced  by  its  combustion,  and  there  is  no  more  convenient 
measure  of  the  production  both  of  carbonic  acid  and  water  than  urea, 
so  far  as  it  goes.  I  shall  prove  shortly  that  every  four  grains  of  urea 
excreted  represent  five  tons  lifted  through  one  foot;  and  I  have  shown 
by  the  preceding  investigation  that  the  work  represented  by  urea  is  not 
sufficient  to  account  for  vital  and  external  work,  much  less  for  anim^ 
heat.  The  investigations  of  Br.  Edward  Smith,  on  the  excretion  of 
carbonic  acid,  enable  us  to  show  that  the  carbonic  acid  alone  is  sufficient 
to  account  for  both  \-ital  and  external  work,  and  also  for  the  production 
of  animal  heat.    This  may  be  prove«l  as  follows: 

Dr.  Smith  has  given  results,  from  which  may  be  deduced  the  quanti- 
ties of  carbonic  acid  excreted  per  minute  during  the  four  following 
conditions : 

1.  Lying  in  the  horizontal  position,  and  nearly  asleep. 

2.  Fasting,  and  in  sitting  posture. 

3.  Walking  at  two  miles  per  hour. 

4.  Walking  at  three  miles  per  hour. 

5.  Working  on  the  tread-mill,  ascending  at  the  rate  of  28.66  feet  per 
minute. 

Carbonie  acid  per  min. 

1.  Sleep  and  rest 5. 522  grains. 

2.  Sitting 7. 440  grains. 

3.  Walking  at  two  miles  per  hour IS.  100  grains. 

4.  Walking  at  three  miles  per  hour 25, 830  grains. 

5.  Treadmill 44. 973  grains. 

The  foregoing  quantities  of  carbonic  acid  per  minute  may  be  converted 
into  vertical  miles  per  hour  for  the  body  weight,  by  multiplying  tbem 
by  the  following  coefficient  :t 

00  X  6  X  8080  X  9  X  772 
22  X  196  X  5280  x  5  x  7000  " 
log  =  2.40420 

*No  roBBonaible  persou  cuu  full  tu  perceive  the  iguoronce  uf  the  great  lawgiver  Mho 
■wiU  apply  to  liiin  the  tent  first  proposed  by  Swiftfor  Homer;  Mosos,  like  the  author 
of  the  Ilind.  was  profoondly  uDacqDaiDt«d  with  the  diacipline  and  doctrinea  of  the 
Church  of  England. 

t  Dr.  Edward  Smith's  7eif;ht  mm  196  pouuda. 
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Performing  this  calculation  we  find— 


c„b,n,«i.,a.        r^lit^l*- 

.     5.622  grains.        0.1400  mile. 
7.440  grains.        0.1887  mile. 


3 18.100  grains.        0.4591  mile. 

4 25.830  grains.        0.6551  mile. 

5 44.973  grains.        1.1406  mile. 

It  is  easy  to  calculate  that  the  external  work  done  in  the  casea  3,  i, 
6,  was  as  follows : 

ExlerDol  work. 

"So.  3.  Walking  two  miles  per  honr 0,1000  mile. 

No.  4.  Walking  three  miles  per  hour 0.1500  mile. 

No.  5.  Treadmill 0.3256  mile. 

Subtracting  these  amounts  of  work  from  the  applied  work,  due  t«  the 
production  of  carbonic  acid,  we  find,  as  the  quantities  left  for  vital 
work,  including  circulation  and  respiration,  and  for  the  production  of 
animal  heat,  per  hour : 

Vital  work  and 
animal  beat. 

No.  3 .    0JJ591  mile. 

No.  4 0.5051  mile. 

No.  5 0.8150  mile. 

As  I  have  already  shown  the  work  doe  to  animal  heat  per  day  to  be 
6  miles,  it  follows  that  the  work  of  naimal  heat  per  honr  is  0.2600  mile. 
Deducting  this  amount  fh>m  the  foregoing,  we  find  for  the  vital  work 
done,  under  the  three  different  conditions — 

Vital  work. 

No.  3.  Walking  at  two  miles  per  hour 0,1091  mile. 

No.  4.  Walking  at  three  miles  per  honr 0.2551  mile. 

No.5.  Tread-raiUwork 0.5650  mile. 

This  result  proves,  in  a  striking  manner,  the  great  disadvantage  under 
which  an  increased  amount  of  muscular  work  is  done  iu  a  given  time; 
and  it  is  quite  in  accordance  with  other  results  obtained  by  me  &om 
totally  different  experiments. 

No  two  classes  of  animals  can  well  differ  more  from  each  other  than  the 
oats  and  ruminants,  one  of  which  is  intended  by  nature  to  eat  the  other. 
They  differ  in  all  respects  as  to  food,  the  cats  requiring  a  supply  of  fresh 
meat  and  blood  for  their  health,  and  the  ruminants  being  exclusively 
vegetable-feeders;  yet  in  both  classes  we  find  a  great  development  of 
muscnlar  powei,  and  of  rapid  action  of  muscles,  qnalities  alike  necessnry 
to  the  pnrsuer  and  to  the  pursued.  There  can  be  no  doubt  that  muscular 
work  is  developed  in  the  cats  from  the  combustion  of  flesh,  and  in  the 
ruminants,  midnly,  if  not  exclusively,  from  farinaceous  food.  It  is,  how- 
ever,  worthy  of  remark,  that  the  mnscular  qnalities  developed  by  the 
two  kinds  of  food  differ  considerably  fh}m  each  other.    The  hontod  deer 
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will  outrun  the  leopard  in  a  foir  and  open  ohase,  because  the  work  sop- 
plied  to  its  nmscles  by  the  vegfetable  food  is  capable  of  being  given  oat 
continuously  for  a  long  period  of  time;  bat  in  a  sadden  rash  at  a  near 
distance,'  the  leopard  will  infUUbly  overtake  the  deer,  because  its  desh- 
food  stores  up  in  the  blood  a  reserve  of  force  capable  of  being  given  out 
instantaneously  in  the  form  of  exceedingly  rapid  muscolar  action. 

In  conformity  with  this  principle,  we  find  among  ourselves  an  iustiuc- 
tive  preference  given  to  fariuaceoas  and  fatty  foods,  or  to  Ditrogenoua 
foods,  according  as  our  occupations  require  a  steady,  long-continued,  slow 
labor,  or  the  exercise  of  sudden  bursts  of  muscular  labor  continued  for 
short  periods.  Thus  chamois-honters  setting  out  for  several  day's  chase 
provide  themselves  with  bacon  fat  and  sugar;  the  Lancashire  laborers 
use  four  and  fat,  in  the  form  of  apple-dumplings;  while  the  red  Indian 
of  Sorth  America  almost  transforms  himself  into  a  carnivore  by  the 
exclusive  use  of  flesh-food;  he  sleeps  as  long  and  can  fast  as  long  as  the 
puma  and  jaguar,  fuid  possesses  st(»ed  up  in  his  blood  a  reserve  of  foree 
which  enables  him,  like  a  cat,  to  bold  bis  mosdea  for  hours  in  a  rigid 
posture,  or  to  spring  upon  his  prey,  like  a  leopard  leaping  from  a  tree 
upon  the  back  (^  an  antelope. 

If  the  preceding  view  of  the  mnscolar  qualities  developed  by  the  two 
kinds  of  food  be  correct,  important  inferences  suggest  themselves  as  to 
the  food  that  should  be  employed  in  relation  to  several  kinds  of  work. 
Of  these  inferences  I  shall  select  two  examples : 

1.  The  nurses  of  one  of  our  Dublin  hospitals  were  formerly  fed  chiefly 
upon  flesh-food  aud  beer,  a  diet  that  seemed  well  suited  to  their  work  in 
ordinary  times,  which  was  occasionally  severe,  but  relieved  by  fjreqaent 
intervals  of  complete  rest.  Upon  the  occasion  of  an  epidemic  of  cholera, 
when  the  hospital  duties  of  the  nurses  became  more  constant,  although 
on  the  whole  not  more  laborious,  they  voluntarily  asked  for  bacon  fat 
and  milk,  as  a  change  of  diet  &om  the  flesh-meat  and  beer;  this  change 
was  effected  on  two  days  in  each  week  with  the  best  results  as  to  the 
health  of  the  nurses,  and  as  to  their  power  of  discharging  the  new  kind 
of  labor  imposed  upon  them. 

2.  I  have  been  informed,  on  competent  authority,  that  the  health  of 
the  Cornish  miners  break  down  ultimately  fi^m  failore  of  the  action  of 
the  heart  and  its  consequences,  and  not  from  the  affection  of  the  lungs 
called  ''  miners'  phthisis."  The  labor  of  the  miner  is  peculiar,  and  his 
food  appears  to  me  badly  suited  to  meet  its  requirements.  At  the  close 
of  a  hard  day's  toil,  the  weary  miner  has  to  climb  by  vertical  ladders 
through  a  height  of  100  to  200  fathoms  before  he  can  reach  his  cottage, 
where  he  naturally  looks  for  hia  food  and  sleep.  This  climbing  of  the 
ladders  is  performed  hastily,  almost  as  a  gymnastic  feat,  and  throws  a 
heavy  strain  (amounting  from  one-eighth  to  one-quari^r  of  the  wholeday's 
work)  upon  the  muscles  of  the  tired  miner,  during  the  half  hour  or  hour 
that  concludes  his  daily  toil.  A  flesh-fed  man  (as  a  Bed  Indian)  would 
mu  up  the  ladders  like  a  cat,  using  the  stores  of  force  already  iu  reserve 


RELATION   OF   POOD    TO   WOHK,    AND  285 

in  his  blood;  bnt  thn  Comisb  miner,  who  is  fed  chiefiy  npon  doDgh  and 
fat,  finds  himself  greatly  distressed  by  the  climbing  of  tfae  ladders — ^more 
so  indeed  than  by  the  slower  labor  of  quarrying  in  the  mine.  His  heart, 
overstimalated  by  the  rapid  exertion^f  mnscalar  work,  beats  more  and 
more  qnickly  in  its  efforts  to  oxidate  the  blood  in  the  langs,  and  so  snp- 
ply  the  force  reqnired.  Local  congCRtion  of  the  lung  itself  frequently  fol- 
lows, and  lays  the  foandation  for  theaffection  bo  graphically ,thongh  sadly, 
described  by  the  miner  at  forty  years  of  age,  who  tells  yon  that "  his  other 
works  are  very  good,  bat  that  he  is  be^n^ing  to  leak  in  the  valves.'' 

Were  I  a  Cornish  miner,  and  able  to  afford  the  Inxnry,  I  should  train 
myself  for  the  "ladder  feat"  by  dining  on  half  a  pound  of  rare  beefsteak 
and  a  glass  of  aAe  from  one  to  two  honrs  before  commencing  the  ascent. 

The  excretion  of  nitrogen  by  the  cats  and  ruminants  is  very  different, 
as  might  be  expected  fh>m  their  food.  I  have  ascertained  that  the  urea 
discharged  by  a  Bengal  tiger  fuid  a  sheep  daily  is  as  follows: 

Bengal  tiger 4,375  grains  of  urea. 

Sheep 256  grains  of  urea. 

It  is  worthy  of  remark,  and  serves  to  throw  light  on  the  meaning  of 
tbe  excretion  of  nitrogen  from  the  body,  that  causes  but  slightly  con- 
nected with  mascular  exertion  in  mmiuants  increase  amazingly  the 
excretion  of  urea,  Thus  I  have  found  the  following  excretion  of  urea  from 
a  ram  during  the  rutting  season: 

Bam,  (rutting  season) 1,493  grains  of  urea. 

This  amounts  to  a  sixfold  increase  of  urea,  which  cannot  possibly  be 
accounted  for  by  the  food  consumed  at  the  time,  but  requires  ns  to  assume 
a  certain  storing  up  of  force,  represented  by  nitrogenous  compounds, 
which  has  been  going  on  for  a  considerable  period  previous  to  the  rutting 
season.  A  similar  and  equally  remarkable  storing-up  of  phosphates  and 
carbonates  takes  place,  previons  to  the  rutting  season,  in  the  rumi- 
nants that  shed  their  horns,  which,  in  the  Gervtu  megaceroa,  often  weigh 
90  pounds. 

These  remarkable  phenomena  remind  us  of  tbe  maxim  of  the  wise 
Hippocrates,  who  recommends  moderation  in  tbe  use  of  the  gifts  of  the 
Golden  Yenns  as  well  as  in  those  of  Ceres  and  Bacchus:  " n^voi,  oiTia, 
nora,  uirvo^,  afpoSieia  ittrpia"  with  which  may  be  compared  its  converse  in  the 
Xiatin  proverb:  ^^8vae  Cerere  et  Baccho,  friget  Venus;"  or,  as  tbe  old 
proverb  says,  "  When  the  wolf  comes  in  at  the  door,  love  flies  out  at  the 
window," 

APPLICATION  OP  THEOKT  TO  DISEASED  CONDITIONS  OF  BODY. 

The  relation  of  food  to  work,  complicated  enough  in  health,  becomes 
more  so  in  disease,  and  the  problem  to  be  solved  by  rational  theory 
becomes  still  m<ffe  difScnlt.  I  cannot  attempt  even  to  sketch  an  oatline 
of  this  part  of  my  subject  considered  in  general,  bnt  shall  content  myself 
with  asking  your  attention  to  three  remarhableexamplee  of  disease  which 
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illQstrate  the  principles  I  hare  attempted  to  lay  down.    These  diseases 

A.  Tj'phus  fever. 

B.  Cholera  asiatica.  « 

C.  Diabetes  mellitas. 

A.  Typhus  fever. — In  typhus  fever  a  promineut  symptom  is  the  remark- 
able elevation  of  temperatnre,  accompanied  by  an  increased  excretion  of 
urea  and  carbonic  acid  by  the  kidneys  and  Inngs,  indicating  (as  no  food 
is  taken)  an  increased  morbid  metamorphosis  of  the  blood  and  tissnen. 
The  temperature  commonly  rises  to  VHP  F.,  representing  an  increase  of 
upward  of  5°  F.  above  the  normal  temperature. 

If  we  knew  the  canse  of  this  increase  of  temperature,  or,  rather,  of  the 
increased  metamorphosis  of  which  it  is  the  sign,  we  should  know  the 
cause  of  typhus  fever,  and  learn  to  combat  the  disease  on  rational  grounds. 
At  present  the  cause  is  unknown,  and,  therefore,  the  physician  is  forced 
to  treat  the  symptoms  as  they  appear,  instead  of  attacking  the  cause  of 
the  disease.  Let  us  examine  for  a  moment  the  terrible  significance  of 
the  symptoms. 

Your  patient  lies  for  nine  or  ten  days  supine,  &stiQg,  subdelirioas, 
the  picture  of  weakness  and  helplessness,  and  yet  this  unhappy  sufferer 
actually  performs,  day  by  day,  an  amotmt  of  work  that  might  well  be 
envied  by  the  strongest  laborer  in  oar  laud. 

The  natural  temperatnre  of  the  interior  of  the  body  is  100°  F.,  while 
the  temperature  of  the  corresponding  parts  in  typhns  fever  is  at  least 
105°  F.  This  seems  at  first  sight  a  small  increase-~-only  5  per  cent,  of 
the  whole — but  it  is  in  reality  2J  times  as  great  as  it  appears,  and 
actually  amounts  to  12J  per  cent.,  or  one-eighth  part  of  the  total  animal 
heat ;  for  the  total  quantity  of  heat  given  oat  by  the  heated  body  is  pro- 
portional (from  Newton's  law  of  cooling)  to  the  elevation  of  its  tempera- 
ture above  the  temperature  of  equilibrium,  toward  which  it  tends.  If 
we  suppose  this  equilibrium  temperature  to  be  60°  F.,  then  the  quanti- 
ties of  animal  heat  given  oat  in  typhns  fever  and  in  health  will  be  in 
proportion  of  45  to  40,  showing  that  the  animal  heat  of  typhns  exceeds 
that  of  health  by  one-eighth  of  its  amonut. 

We  have  already  seen  that  the  work  due  to  animal  heat  wottld  lift  the 
body  through  a  vertical  height  of  six  miles  per  day;  and  it  thus  appears 
that  an  additional  amount  of  work,  equivalent  to  the  body  lifted  through 
ne.irly  one  mile  per  day,  is  spent  in  maintaining  its  temperature  at  fever 
heat. 

If  yon  coald  place  your  fever  patient  at  the  bottom  of  a  mine  twice 
the  depth  of  the  deepest  mine  in  the  dnchy  of  Cornwall,  and  compel  the 
wretched  snfferor  to  climb  its  ladders  into  open  air,  you  would  subject 
him  to  less  torture,  from  muscular  exertion,  than  that  which  he  ander- 
goes  at  the  hand  of  nature,  as  he  lies  before  yon,  helpless,  tossing,  and 
delirious,  on  his  fever  couch. 

The  treatment  of  this  formidable  disease  in  former  times  consistod  of 
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I)urgiug,  vomiting,  and  bleedisg  the  patient,  with  the  view  of  ellmlnatlDg 
aa  imaginary  poison,  and  ao  helping  nature  to  terminate  the  disease.* 

In  modern  times,  tlianlt  Ood,  the  physician  either  does  not  iuterferc 
at  all,  or  adopts  the  rational  process  of  retarding  the  disiiitegration  of 
the  tissnes  conaamed  to  supply  the  fever  heat,  by  furnishing  in  their 
8t«ad  fnel,  in  the  form  of  wine  and  beef-tea,  sufficient  to  maintain  the 
iucreatic  of  temperature  imperiously  required.t  This  practice  may  l«c 
juatly  considered  rational,  because  the  condition  of  the  circulation  admits 
of  its  application ;  and  it  is  considered  good,  because  it  has  been  rewarded 
with  success  in  the  hands  of  the  skillful  clinical  physician.  In  concluding 
this  sketch  of  the  prominent  symptom  of  typhus  fever,  and  as  an  illus- 
tration of  the  eagerness  with  which  every  possible  combustible  in  the 
body  ia  made  use  of,  I  may  mention,  on  the  high  authority  of  Br.  Stokes, 
of  Dublin,  that  the  very  urea  excreted  by  the  kidneys  is  not  permitted 
to  leave  the  body  without  first  paying  its  tax  to  fever,  by  being  bnmed 
into  carbonate  of  ammonia,  thus  rendering  the  urine  of  an  advanced  case 
of  bad  typhus  fever  eminently  alkaline. 

B.  Asiatic  cholera, — This  remarkable  disease  presents,  as  every  one 
knows,  three  distinct  stages,  viz  : 

1.  The  premonitory  stage  of  diarrhcea. 

2.  The  stage  of  collapse. 

3.  The  stage  of  consecutive  fever. 

The  stage  of  collapse  exhibits  the  following  symptoms :  Vomiting  or 
purging;  mnscolar  cramps;  suppression  of  bile  and  urine;  towering  of 

*  Nof'ouv  ^l-aiet  tifrpof.— Epn>.  vi,  Sect,  v,  1. 

t  It  is  not  intended  by  tbii  to  aaaert  that  a  high  tetnperatDre,  104°  to  108°  F.,  most  be 
maintainod  in  order  that  the  diseime  ma.v  teimioate  favorably,  for  the  very  cont.iai; 
ie  the  fact.  The  blood,  in  typhus,  as  in  other  pyrexies,  is  a  fluid  posaessed  of  greater 
oxidizing  power  than  it  haa  in  health ;  in  consequence  of  this,  an  incieaoed  nietamor- 
phosis  of  tissnee  takes  place,  accompanied,  of  course,  by  an  elevation  of  teaperatnre, 
which  measores  precisely  the  oxidizing  power  of  the  blood,  and  the  riKk  to  life  in  typhns 
is  directly  proportional  to  the  rise  in  temperature.  The  indications  of  the  spbygmograph 
are  similar  totiioso  of  the  therm o meter,  a  "fall  dicrolic"  pnlse  corresponding  to  a  tem- 
perature of  103°  F.,  and  the  pnlse  of  "death  agony,"  with  the  heart's  first  sound  gone, 
corresponding  to  a  temperature  of  109°  F.  There  is  no  case  on  record  of  recovery  from 
a  condition  marked  by  such  a  pulse  and  tempcratnre. 

The  effects  of  alcohol,  administered  in  fever,  when  the  temperature  does  not  exceed 
105°  F.,  arc  twofoh) — immedinte  and  secondary.  The  immediate  effect  is  to  supply  a 
hydrocarbon  to  the  blood,  which  ia  decomposed  by  it  in  preference  to  the  body  tissuee. 
The  secondary  effect  of  alcohol  is  to  change  the  blood  itself,  which  thos  loses  its  oxidiz- 
ing qualities;  inconseqnenceof  which  the  tempeiatnre  falls,  the  hyperdicTotic  character 
of  the  pulse  disappears,  and  the  destructive  metamorphosis  of  the  tissues  becomes  les- 
sened. The  statement  hero  given  of  the  effects  of  alcohol  given  in  typhus,  to  the  exact 
amount  required  by  the  condition  of  the  blood,  in  narcotic  doses,  is  borne  out  by  clinical 
oliservation,  and  is  independent  of  any  theory  as  to  the  cause  of  typhus. 

It  is  not  at  all  improbable  that  the  theory  of  contagious  disease,  that  each  soch 
disease  owes  its  existence  to  a  special  living  organism  and  not  to  an  organic  poison, 
may  ultimately  prove  to  be  correct- 
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body  teraperatnre  to  95°  F.;  extreme  prostration  of  strength;  extremi- 
tica  pnlseless ;  and  fa«c  hippocratic. 

Wiien  death  occurs  dnring  collapse,  the  following  symptoms  are  nsually 
found  on  careful  examination  of  the  corpse:  The  temperature  rises  to 
lO'-i°  F. ;  the  musclea  give  out  their  characteristic  Bnsanras  CCC,  anrt 
exhibit  spontaneous  movenionts;  the  whole  train  of  symptoms  produ(;ing 
the  effect  of  a  ghastly  attempt  at  resnirection.* 

In  this  disease  we  have  phenomena  respecting  animal  heat  the  very 
reverse  of  those  found  in  typhns  fever;  the  body  performing  one  vertical 
mile  short  of  its  daily  work,  instead  of  one  mile  in  excess.  The  prostra- 
tion of  strength  resulting  th>m  this  deficient  combustion  is  so  great  that 
death  is  often  caused  by  briugiug  the  patient  to  hospital  in  a  cab  iostead 
of  upon  a  stretcher,  by  his  walking  up  a  dozen  steps  into  his  ward,  and 
sometimes  even  f^tal  results  have  followed  a  sudden  effort  to  sit  up  in 
bed  to  vomit. 

The  rise  of  temi>erature  after  death,  and  the  continuance  of  mnscnlar 
susurrus  and  motion,  tend  to  prove  that  the  impeded  circulation,  which 
is  the  prominent  symptom  in  cholera  collapse,  is  dne  to  constriction 
(probably  vasoraotor-nervous)  of  the  capillaries,  in  consequence  of  which 
the  muscles  are  deprived  of  their  supply  of  freshly  oxidized  blood,  the 
result  of  which  is  necessarily  contraction  and  cramp,  which  produces  the 
excessive  agony  that  characterizes  this  disease. 

All  authorities  on  cholera,  whether  their  object  be  to  "impede"  or  to 
*' assist"  nature,  are  agreed  that  medicines,  whether  astringent  or  pur- 
gative, are  not  only  useless,  but  dangerous,  in  the  stage  of  collapse. 

It  is  useless  to  give  alcoholic  fuel  to  restore  the  loss  of  animal  heat,  for 
there  is  no  eircniation  to  cause  the  oxidation  of  the  hydrocarbons. 

It  ij  equally  useless  and  more  dangerous  to  give  opium,  to  check  the 
remaining  purging  that  exists;  for  if  vomiting  have  ceased,  your  acetate 
of  lead  and  opium  pills  lie  as  if  in  the  stomach  of  a  corpse,  and  at  the 
termination  of  collapse,  your  patient  enters  upon  the  consecutive  fever, 
with  perhaps  a  dozen  grains  of  opium  in  hie  stomach,  placed  there  like 
an  explosive  shell  by  your  ill-timed  zeal,  and  rapidly  passes  into  a  coma- 
tose condition,  from  which  he  never  for  a  moment  rallies.  His  death  is 
always  accredit«il  by  the  registrar  to  cholera  morbus  and  not  to  opium. 

Purgatives  and  emeticsf  in  cholera  collapse  effect  the  same  object  as 
opium,  bnt  with  greater  rapidity.  In  the  stage  of  blue  collapse,  the 
chances  of  life  and  death  are  almost  exactly  equal,  and  the  slightest 
additional  loss  of  force  turns  the  wavering  beam  on  the  side  of  death. 
The  effects  of  a  brisk  purgative  or  emetic  (if  they  act)  upon  a  patient, 
unable  to  climb  a  dozen  steps,  or  sit  up  for  a  quarter  of  an  hour,  without 

*It  in  startling,  on  making  a  poet^mortem  exammation  of  ttobalera  patient  alono  and 
bfcaDdle-llght,  to  witneaa,  on  tbe  flnl  free  jnclsioo  of  the  scalpel,  the  hand  of  the  corpse 
riae  slowly  from  Us  side  and  placed  quietly  across  ite  breast. 

t  When  mustard  Is  nsed,  its  cooservatiTe  effects  as  a  Btimulant  sometimea  oouuteraot 
tta  doetmctlvo  effccta  as  an  emetic. 
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fatal  syncope,  may  be  easily  imagioed ;  aad  tbe  use  of  them  cannot  be 
justified  by  any  arguments  borrowed  from  right  reason. 

A  remarkable  though  transient  improTement  takes  place  in  cholera 
collapse  by  tbe  injection  of  \rariu  water  (brought  to  the  specific  gravity 
of  senim  by  the  addition  of  mineral  salts)  into  the  veins  or  bowels;  the 
patient  loses  the  cramps,  feels  that  he  is  about  to  recover,  speaks  to  his 
t^iends,  and  often  transacts  whatever  business  is  necessary;  but  speedily 
falls  back  into  collapse.  The  improvement  in  his  condition  is  altogether 
due  to  tbe  temperature  of  the  fluid  injected,  wliioh  supplies  for  a  brief 
period  tbe  deficient  animal  beat,  permits  a  partial  oxidation  of  tbe  blood, 
restores  tbe  capillary  circulation  in  the  muscles  and  so  destroys  their 
cramp,  and,  by  supplying  tbe  deficient  work  required,  removes  for  the 
moment  the  fatal  prostmtion  of  strength.  Any  one  who  has  witnessed 
the  remarkable  effects  of  trarm  liquids  thus  injected  in  cholera  collapse 
must  feel  that  recovery  would  be  certain  if  tbe  improvement  could  by 
any  possibility  be  made  permanent. 

Our  hopes  for  the  futnre,  as  to  the  treatment  of  cholera,  lie,  ea  1 
believe,  in  the  direction  of  supplying  to  tbe  body  directly  its  lost  animal 
heat.  I  have  witnessed  the  happiest  results  tVom  an  injection  of  warm 
salt  water  into  the  bowels,  assisted  by  band  friction  of  tbe  surface  with 
turpentine  and  chloroforin,  and  the  application  of  bags  of  hot  salt  along 
tbe  spine ;  in  cases  treated  in  this  manner,  we  may  espeet  to  witness 
cessation  of  muscular  cramp,  restoration  of  i>erspiration  to  the  skin,  with 
increase  of  capillary  circulation,  and  finally,  to  reward  our  efi'orta,  a 
return  of  tbe  excretions  of  urine  and  bile^  when  these  reappear,  all 
vomiting  and  purging  cease,  and  our  patient  is  almost  cured. 

After  recovery,  the  contrast  between  the  cholera  and  fever  patient  ii 
as  great  as  it  was  during  sickness.  The  tever  patient  has  been  over- 
worked for  nine  or  fifteen  days  without  a  suitable  supply  of  food,  and 
when  convalescent  experiences  a  complete  exhaustion  of  strength  tbat 
lasts  for  many  weeks.  The  cholera  patient,  on  the  other  hand,  has  been 
prevented  from  working  by  constriction  of  the  capillary  vessels,  causetl 
by  tbe  absorption  of  the  cholera  poison,*  and  feels,  on  recovery,  much 
like  a  man  that  has  been  half  drowned,  while  the  fever  patient  resembles 
a  man  that  has  been  half  starved ;  the  one  is  able  to  return  to  his  work 
in  tbe  course  of  a  few  days,  the  other  only  after  tbe  lapse  of  as  many 
weeks. 

There  are  two  popular  superstitions  prevalent  among  medical  men 
respecting  nature,  which  yearly  slaughter  hecatombs  of  victims,  viz, 
that  nature  is  simple  in  her  operations,  and  beneficent  in  her  intentions; 
she  is  often  both  simple  and  beneficent,  but  at  other  times  she  is  un- 
questionably both  complex  and  malevolent. 

An  Egyptian  fable  informs  us  that  the  votaries  of  goddess  Nature 
were  divided  in  opinion  as  to  whether  she  was  transcendently  beautiful 

'Whatever  tbia  may  be,  ite  period  of  ioeab&tiou  ia  49hoaTB;  that  of  atrychii[iieia2l 
minnte*       ,„-  ^--  i 
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or  hideously  ugly;  and  that,  in  order  to  keep  up  tbia  difference  of  opinion 
which  6uit8  her  purpose,  she  always  weara  a  thick  veil  over  her  face. 

"For,  with  a  veil  that  irinipled  everywbero, 

Her  head  and  fac«  were  bid,  that  mote  to  none  appear) 

That  some  do  say  was  so  by  skill  devised. 

To  hide  the  terror  of  her  uncouth  hue 

From  Qortal  eyes  that  should  be  sore  agrised ; 

For  that  her  face  did  like  a  lion  show, 

Thateyeof  wight  coQid  not  endure  to  view; 

Bat  others  tell  that  it  so  beaateons  was, 

And  round  about  such  beams  of  splendor  threw, 

That  it  the  suu  a  thousand  times  did  pass, 

Nor  oonld  be  seen  but  like  an  image  in  a  glass." 
Before  tniating  nature  in  the  matter  of  cholera,  and  proceeding  to 
help  her,  it  would  be  well  to  inquire  whether  she  intends  to  cure  the 
patieut  by  her  evacuivtious  or  to  put  bitn  into  his  coCBd.  For  myself,  I 
greatly  mistrust  her,  aud  would  wish  to  ask,  previous  to  assisting  her, 
whether  she  is  really  my  mother  or  only  my  stepmother.  Our  experience 
in  Dublin  has  shown  that  no  more  effectual  mode  of  shortening  life  could 
bedevisedincholerathan  the"  eliminant"  treatment  J  and  it  was  accord- 
ingly abaudoned  as  soon  as  tried  in  that  city. 

It  is  much  to  be  regretted  that  nn  authority  so  deservedly  held  m 
high  repute  as  that  of  Sir  Thomas  Watson  can  be  now  quoted  in  favor 
of  the  treatment  of  cholera,  by  the  maxim,  similia  Hmilibug  ctirantur. 
So  far  as  Br.  Watson  has  informed  us,  his  change  of  opinion  rests  upon 
the  statements  of  others,  and  not  npon  bis  own  experience.  He  has 
suddenly  become  an  advocate  of  the  castor  oil,  rhabarb,  calomel,  and 
eliminaot  treatment  of  cholera,  and  writes  as  follows: 

"  When  I  last  spoke  on  this  subject  in  these  lectures,  I  stated  that 
the  few  recoveries  which  I  had  witnessed  had  all  taken  place  under  targe 
and  repeated  doses  of  calomel,  but  I  could  not  venture  to  affirm  that  the 
calomel  cured  tbem.  At  present  I  am  much  disposed  to  believe  that  by 
it6  cleansing  a::tion  the  calomel  may  have  helpe<l  the  recovery ;  and  after 
all  that  I  have  since  seen,  beard,  read,  and  thought  upon  the  matter,  I 
must  confess  that  in  the  event  of  my  having  again  to  deal  with  the  dis- 
order, I  shontd  feel  bound  to  adopt,  in  its  generality,  the  evacuaot  theory 
and  practice." 

Sir  Thomas  Watson  omits  to  add  that  the  cases  here  referred  to 
were  only  six  iu  number,  of  whom  three  died  and  three  recovered, 
which  is  exactlv  what  might  have  been  expected  if  he  had  not  interfered 
at  all. 

Cholera  from  Bengal  visits  these  islands  at  intervals  of  abont  seven- 
teen years,  and  it  is  much  to  be  feared  that  on  its  next  outbreak  hun- 
dreds of  patients  will  be  sacrificed,  in  obedience  to  the  dogma  that 
asserts  it  to  be  onr  duty  to  assist  nature. 

C.  Diabetes  mellitus. — This  disease  furnishes  us  with  one  of  our  best 
proofs  that  all  the  chemical  changes,  by  means  of  which  work  is  pro- 
duced, take  place  in  the  blood  and  not  in  the  tissues  of  the  lx>dy!  and, 
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at  the  same  time,  an  oxamination  of  its  phenomeaa  explains  satisfactorily 
the  regimen  and  diet  wbicli  has  been  found,  by  experience,  most  suitable 
to  the  diabetic  patieut.  I  shall  illustrate  the  tlisease  by  a  case  which 
was  placed  tinder  my  control  by  Dr.  Stokes  some  years  ago. 

A  yonug  man  (ist.  20)  named  Murphy  suffered  from  fever  (enteric !) 
in  November,  1809,  and  on  recovering  became  diabetic;  he  was  admit- 
ted into  the  Meatb  Hospital  in  October,  18G0,  where  he  remained  under 
my  observation  until  bis  death,  on  the  12th  January,  1861. 

He  was  allowed,  for  uine  weeks,  to  eat  as  much  as  he  liked  of  certain 
kinds  of  food,  which  were  varied,  week  by  week,  to  salt  his  wants,  my 
object  being  to  obtain,  if  possible,  the  natural  constants  of  the  disease, 
undisturbed  by  external  interference;  the  only  medicine  used  by  Dr. 
Stokes's  order  being  opium,  to  produce  steep,  and  a  little  creosote  occa- 
sionally, to  promote  digestion.  As  the  details  of  this  experiment  have 
been  fully  published,  I  shall  confine  myself  to  the  final  results.  Bis 
fOod  and  excretions  were  analyzed  from  week  to  week,  so  as  to  determiue 
the  total  quantities  of  sugar-forming  and  nrea-produeing  food,  as  well 
as  the  sngar  and  urea  actually  excreted. 

During  six  of  the  nine  weeks,  the  sngar  excreted  was  in  excess  of  the 
sugar  ingested ;  and  the  means  of  the  whole  nine  weeks'  daily  excretion 
and  ingestion  of  sugar  were — 

Sngar  excreted 9, 773 

Sugar  ingested 9, 331 

•      Difference 452 

During  two  of  the  nine  weeks  of  observation,  the  area  excreted  was 
in  excess  of  the  urea  ingested ;  and  the  means  of  the  whole  nine  weeks' 
daily  excretion  and  ingestion  of  urea  were — 

tTrea  excreted 1, 182 

Urea  ingested 1, 349 

The  foregoing  fitcts  illustrate  strikingly  one  of  the  prominent  symptoms 
of  diabetes,  viz,  the  canine  appetite ;  the  quantity  both  of  sugar  pro- 
ducing and  nrea-forming  food  consumed  is  more  than  double  what  is 
necessary  to  maintain  a  vigorous  laborer  in  perfect  healtli.  An  exami- 
nation of  the  excretions  expLiius  the  other  prominent  symptom  of  dia- 
betes, viz,  the  complete  prostration  of  strength  in  the  patient,  notwith- 
standing the  great  amount  of  food  consumed. 

In  a  state  of  health,  food  produces  three  excretions  only,  viz,  urea, 
carbonic  acid,  and  water;  in  diabetes,  the  farinaceous  foods  appear  in 
the  excretions  as  sngar,  and  not  as  carbonic  acid  and  water;  and  the 
work  necessary  to  maintain  animal  heat  must  be  provided  altogether  at 
the  expense  of  flesh  food,  which  is  the  very  form  of  food  least  fitted  to 
maintain  it. 
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The  diabetic  patient  resembles  a  racing  steamboat  oq  the  Mississippi 
Trhose  snpply  of  coals  is  exhausted,  and  whose  cargo  furDislies  aothiog 
better  than  leaa  pork  hams  to  throw  into  the  furnace  to  maintain  the 
race.  It  cannot  be  wondered  at  that  oar  poor  patient,  under  such  dis- 
advantageous conditions,  fails  to  keep  in  the  front. 

Let  us  compare  togetiier  the  minimum  of  work  necessary  to  keep 
Owen  Murphy  alive,  with  the  work  actually  suppUed  to  him  by  the  food 


1.  I  have  already  stated  that  Dr.  Banke  found  COO  grams  of  carbonic 
acid  excreted  daily,  in  the  extreme  fating  condition,  when  be  weighed 
67  kUograms.    Kow,  since — 

660  grams         =  10185.35  grains, 
67  kilograms  ^     147.71  pounds, 
we  find  69  grains  per  pouud  of  body  weight  as  the  minimum  excretion 
of  carbonic  acid  cousistent  with  coutinned  life. 

This  quantity  of  carbonic  acid  represents  a  work  generated  by  its 
production  that  would  lift  its  corresponding  pound  of  body  weight 
through  a  height  of.— 

69  X  »  X  8080  X  ?  X  ,,5^5^  =  5.716  mile,. 

Under  ordinary  conditions,  the  greater  part  of  this  carbonic  acid  and 
work  is  produced  by  the  digestion  of  farinaceous  food;  but  since,  as  we 
have  seen,  the  farinaceous  food  is  excreted  as  sngar  in  the  diabetic 
patient,  and,  therefore,  does  no  work  at  all,  the  whole  of  the  foregoing 
work  must  be  done  by  tbo  digestion  of  other  kinds  of  food.       * 

I  have  already  shown  that  it  follows,  from  Lavoisier's  experiments, 
(confirmed  in  a  remarkable  manner  by  those  of  Begnault,)  that  the  work 
done  by  the  combustion  of  carbon  in  the  body  is  to  the  work  done  by 
the  combustion  of  hydrogen  iu  the  proportion  of  9068  to  3024,  almost 
exactly  3  to  1;  hence  we  have  the  work  done  by  Owen  Murphy,  aa  a 
minimum  in  health — 

MilH. 

Due  to  carbon C.  716 

Due  to  hydrogen 1.906 

7.021 

This  resnit  is  somewhat  in  exce^  of  the  truth,  for  the  same  reason 
that  tbo  calculated  dtgestion  coeffieient  of  proteine  is  in  excesfi  of  that 
found  by  Frankland  from  experiment;  for  the  combustion  coefBcieuts  of 
carbon  and  hydrogen  in  organic  componods  are  slightly  less  than  when 
free.  If  we  are  permittetl  to  reduce  7.621  miles  in  the  same  proportion 
as  in  the  digestion  of  proteine,  viz,  48  to  43,  we  shall  find- 
Owen  Murphy  minimum  of  work  cousists  of  body  weight  lifted  through 
6.83  miles. 
Let  us  now  compare  this  minimum  with  the  work  actoaUy  performed 
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by  him  when  Buffbring  from  diabetes,  by  the  digestion  of  flesh  food  and 
productiOD  of  area. 

2.  I  have  already  shown  tbat  the  work  produced  by  the  formation  of 
601.28  grains  of  nrea  is  704  foot-tons  by  calcalatioo  from  the  composition 
of  proteiue  and  area.  This  result  should  be  reduced  in  the  proportion 
of  i8375  to  43155,  in  order  to  obtain  the  work  given  by  Profeasor  Prauk- 
land's  experiments.  Making  this  redaction,  we  find  that  50U  grains  of 
nrea  correspond  to  626.3  footrtoas  of  work,  or  100  grains  nrea  to  135.26 
foot-tons;  or,  in  other  vords,  every  four  grains  of  urea  excreted  correspond 
to  five  tons  lifted  through  one  foot 

Owen  Murphy  excreted,  on  an  average,  1,182  grains  of  area  daily 
daring  nine  weeks,  which,  by  the  foregoing  rule,  are  equal  to — 

1475  foot-tons  =  Murphy  x  x 
where  x  represents  in  miles  the  height  through  which  the  patient  could 
be  lifted  by  the  work  done  per  day,  and  is  equal  to— 

^_1475x2240^e.69  miles. 
93.56  X  6280 

This  result  is  almost  exactly  equal  to  that  already  found  as  the  miu- 
imnm  consistent  with  continaed  life,  and  explains  in  the  most  satisfactory 
maimer  the  complete  prostration  of  the  patient,  notwithstanding  the  con- 
sumption and  digestion  of  more  than  double  the  usual  quantity  of  flesh 
food. 

In  corroboration  of  tbe  foregoing  conclnsion,  I  may  mention  that 
Murphy's  temperature  was  found  to  be  constantly  2°  F.  below  tbat  of 
other  patients  {chronic)  placed  in  the  same  ward,  and,  in  other  respects, 
niider  similar  conditions. 

His  unfavorable  symptoms  {so  long  as  bis  powers  of  digestion  were 
not  impaired)  were  invariably  alleviated  by  tbe  fi-ee  use  of  flesh  food 
aad.  fat,  the  latter  being  instinctively  preferred  by  him ;  so  much  so, 
that  during  the  delirium  that  preceded  bis  death  for  twenty-four  hours, 
he  raved  incessantly  about  "  fat,  roasted  fat,  which  the  angels  of  heaven 
were  preparing  for  him." 

I  have  studied  many  other  cases  of  diabetes  mellitva,  and  found  similar 
results  in  all;  but  I  feel  it  to  be  unnecessary  to  describe  them,  as  one 
well-ascertained  train  of  phenomena,  carefblly  observed  and  recorded, 
to  quite  sufficient  to  establish  the  order  of  nature. 

COKCmsiON. 

I  have,  now,  Mr.  President  and  gentlemen,  to  apologize  for  the  length 
of  time  during  which  I  have  spoken,  and  to  thank  you  for  tbe  patience 
with  which  you  have  listened  to  me.  I  am  well  aware  how  much  I  am 
indebted  to  your  kindness,  for  I  labored  under  two  serious  disadvantages 
in  addressing  yon — in  the  first  place,  I  had  undertaken  a  task  beyond 
my  strength;  and  again,  my  address  is  made  shortly  after  you  bad, 
like  myself,  been  charmed  and  instructed  by  the  luminous,  learned',  and 
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eloqaent  oratioD  of  Professor  Rolleston.  I  felt  confident,  however,  th^ 
I  possessed  odc  advantage  that  be  did  not;  I  was  a  stranger  in  Oxford, 
and  believed  that  my  faults  in  matter  and  style  would  be  leniently  criti- 
cised; in  this  ext>ectatioD,  I  am  happy  to  eay  I  am  not  disappointed  ^ 
and  agaih  I  thank  you  for  your  kiudnesa.  Two  other  advantages  I  share 
with  him,  which  have  contributed  to  bis  address  as  much  as  to  my  own — 
a  profound  respect  and  reverence  for  all  honest  laborers  in  search  of  truth, 
whether  they  have  preceded  as  by  twenty  years  or  by  two  thousand 
years;  and  an  unwavering  confldeuce  and  faith  in  the  future  that  lies 
before  the  science  of  medicina  We  traverse  a  sea  mapped  with  imper- 
fect charts,  but  assured  of  a  safe  guide  in  our  compass  and  stars;  but 
we  cannot  afibrd  to  neglect  a  single  rock  or  shoal,  buoyed  for  us  by  the 
skill  and  care  of  those  that  have  preceded  us.  Let  ns  follow  their 
example,  and  mark  with  conscieiitious  care,  for  our  successors,  the  dan* 
gera  we  ourselves  discover  and  escape. 

Assembled,  as  wc  are,  within  the  balls  of  the  University  of  Oxford, 
the  center  and  heart  of  all  that  is  intellectual  aud  religious  in  the  life 
of  England — a  university  that  borrows  its  accurate  logic,  as  well  as 
its  refined  ethics,  from  the  lips  of  Aristotle;  that  reverences  Euclid  as 
the  fonutain  and  source  of  its  elegant  geometry;  and  sits  at  the  feet  of 
Homer,  Pindar,  and  Escfaylus,  to  learn  its  poetry — we  need  not  fear  that 
Hippocrates  and  Galen  will  ever  want  admirers  and  students;  but  the 
Oxford  of  to-day  has  taught  us,  what  many  did  not  anticipate,  that  she 
is  equally  ready  and  skillful,  as  she  has  proved  herself  to  be  in  cultivat- 
ing literature,  to  devote  her  vast  intellectual  energies  to  the  encour- 
agement and  development  of  the  nntnrsl  sciences,  based  upon  the  solid 
and  only  permanent  foundation  of  mathematical  research.  Tlie  efforts 
made  within  the  last  few  years  by  Oxford  to  encourage  within  her  walls 
the  mathematical  and  natural  sciences,  have  won  for  her  the  respect, 
and  warmed  toward  her  the  hearts,  of  all  that  search  for  truth  in  the 
study  of  nature.  Our  brothers  in  Oxford,  like  the  Athenians  at  Syra* 
cnse,  have  gone  on  board  the  fleet,  while  we  watch  them  from  the  shore, 
sympathizing  in  the  sea-fight;  as  they  win,  we  shout;  when  they  foil, 
we  weep. 

Long  may  the  onion  of  the  far  distant,  bat  never  to  be  forgotten,  past, 
with  the  living  present,  that  now  exists  in  Oxford,  continue.  No  scieooe, 
so  profession,  can  benefit  bo  much  by  it  as  that  of  medicine. 
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HIDBOSEN  IS  A  GAS  AND  AS  A  HETII. 

Bt  Dr.  J.  Emxrbon  Ebvxolds. 
Xola  ef  a  Jectun  delivered  in  tht  theater  of  ike  Itonal  Dubliti  Society. 

When  the  programme  of  this  course  of  lectnres  was  poblished,  U 
became  evident  that  the  subject  of  the  present  one  was,  by  a  singntar  co- 
incidenue,  closely  coDuected  with  that  of  two  of  the  earlier  lectures  of 
the  series.  1  refer  to  the  disconrse  of  Mr.  Stoney  on  "  Meteoric  Show- 
ers," and  of  Professor  Ball  ou  "Nebulffi."  In  the  latter  lecture,  we 
learned  that  many  of  the  thin  mists  observable  in  the  heavens  are  not 
star  clusters,  as  they  were  long  supposed  to  be,  but  are  enormons  masses 
of  gaseous  matter  in  a  state  of  intense  ignition.  The  examination  of 
the  light  emitted  by  these  nebulae  enables  us  to  state  with  certainty  that 
at  least  one  elementary  body  well  known  upon  this  earth  is  present 
in  all  of  them  as  a  principal  constituent,  and  that  element  is  one  u-hich 
chemists  call  hydrogen.  In  Mr.  Stoney's  lecture  on  "  Meteoric  Showers," 
he  pointed  out  that  some  of  theae  strange  visitors  to  our  globe,  the  me> 
teoric  stones,  are  found  to  contain  pent  np  within  them  a  certain  gas, 
which  gas  has  been  shown  by  analysis  to  be  hydrogen.  We  find,  then, 
this  hydrogen  in  enormous  quantities  throughout  space,  and  at  so  groat 
a  distance  I'rom  our  planet  thut  the  human  mind  is  unable  to  appreciate 
the  interval  which  separates  us  from  even  the  nearest  of  those  mighty 
gaseous  oceans.  Again,  we  And  this  hydrogen  carried  to  oar  planet  by 
those  strange  wanderers  of  interstellar  space,  the  meteors.  And,  finally, 
we  have  it  on  this  earth,  not  in  the  free  state,  it  is  true,  bnt  as  an  essen- 
tial coostitaent  of  one  of  the  most  important  components  of  this  globe, 
viz,  water. 

Our  object  in  tliis  lecture,  then,  is  to  study  this  remarkable  element, 
hydrogen,  as  we  meet  with  it  here,  to  determine  some  of  its  chief  prop- 
erties, and  to  ascertain  its  nature. 

It  has  been  already  said  that  our  chief  storehouse  of  hydrogen  on 
this  earth  is  water,  but  we  find  it  in  many  other  well-known  bodies;  lor 
instance,  in  the  dreaded  "  fire-damp"  of  our  coal  mines  we  have  the  hy- 
drogen combined  with  another  element,  carbon.  Again,  common  coal- 
gas  contains  a  large  proportion  of  hydrogen ;  and  I  have  only  to  men- 
tion that  this  same  body  is  an  essential  constituent  of  the  bread  we  eat, 
the  sugar  we  mix  with  our  tea,  the  clothes  we  wear,  of  our  flesh  and 
blood  too,  in  order  to  show  that  this  is  one  of  the  most  widely  diffused 
of  that  class  of  bodies  known  to  chemists  as  elementary  forms  of  mat- 
ter.   But  though  we  find  hydrogen  in  all  the  substances  m«ntioned  jost 
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noTT,  and  in  matiy  more  besides,  for  tbe  purpose  of  the  present  lecture 
we  shall  confine  oar  attention  to  one  of  its  most  remarkable  and  widely 
diflnsed  compounds,  viz,  water. 

Water,  in  whatever  condition  we  find  it  in  natare,  whether  solid,  liquid, 
or  gascoas,  (aa  steam,)  is  a  compound  body,  beiog  made  Qp  of  two  sim 
pie  forms  of  matt«r — the  one  called  oxygen,  the  principal  constituent 
of  tbe  air  we  breathe,  and  the  other  bydrogen.  Chemists  are  acquainted 
with  several  modes  of  breaking  np  tbe  compound  water  into  its  two 
elementary  components;  but  one  of  the  most  convenient  metltods  we 
can  employ  for  effecting  this  analysis  of  water  is  to  make  electricity 
tear  asunder  its  two  constitaents.  When  water  is  made  part  of  a  gal- 
vanic circuit,  by  plunging  the  two  poles  of  a  galvanic  battery  into  a 
vessel  of  the  liquid,  we  find  that  babbles  of  gas  are  evolved  at  each 
pole.  By  a  very  simple  arrangement,  we  can  collect  tbe  gases  given 
off  at  each  terminal  of  tbe  battery,  and  we  then  find,  on  testing  the 
productt*,  that  two  colorless  gases  are  obtained,  iK>S8esaing  widely  dif- 
ferent properties.  We  observe  that  the  gas  liberated  at  the  end  of  the 
wire  connected  with  the  platinum  plate  of  the  galvanic  battery  (the 
positive  pole)  is  colorless,  heavier  than  atmospheric  air ;  and  that  when 
a  glowing  wooden  match  is  dipt>ed  into  a  vessel  filled  with  tbe  gas,  the 
wood  burns  with  great  brilliance,  though  the  gas  does  not  itself  take 
fire.  This  peculiar  gaa  ia  therefore  a  powerful  snpporterof  combustion, 
though  incombustible  itself,  and  is  called  oxygen.  We  now  turn  our 
attention  to  the  gas  given  off  at  tbe  negative  pole  of  the  battery,  i.  e., 
at  that  connected  with  the  zinc  plate.  This  is  also  found  to  be  a  color- 
less gas,  but  very  much  lighter  than  air,  and  incapable  of  supporting 
thecombustion  of  a  burning  taper  plunged  into  it;  but  though  not  a  sup- 
porter of  combustion  in  the  ordinary  sense  of  the  term,  it  possesses  the 
remarkable  property  of  bnruing  itself  with  a  pale  lambbnt  blue  Same. 
This  is  tbe  gas  hydrogen — the  remarkable  body  irhose  chief  properties 
we  have  now  more  eapeci»lly  to  study. 

[Other  modes  of  liberating  hydrogen  from  water  were  shown,  and  the 
leading  propertiCH  of  the  gas  demonstrated.] 

When  hydrogen  burns  in  air,  its  sole  product  of  combustion  is  water ; 
hence  the  name  of  this  remarkable  substance,  signifying  "  water-pro- 
dncer."  Bnt  oxygen  and  bydrogen  can  also  be  made  to  combine  and 
produce  water  when  presented  to  each  other  in  cotiditume  nascenti,  or  at 
the  moment  of  liberation  from  other  forms  of  combination.  The  im- 
portance of  knowing  this  fact  will  be  apparent  further  on. 

Tbe  beautifnl  researches  of  the  late  Professor  Faraday  have  made  us 
familiar  with  the  fact  that  many  of  the  gases  known  to  chemists  are 
merely  the  vapors  of  extremely  volatile  liquids;  for,  on  subjecting 
these  gases  to  very  great  pressure  and  to  intense  cold,  in  many  cases 
liquids  are  obtained  and  even  solids,  which,  on  removal  of  the  pressure 
under  which  they  were  produced,  resume  the  gaseous  condition  at  ordi- 
nary temperature.    Hydrogeu  has  been  likewise  subjected  by  the  learned 
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Dr.  AndrewB,  of  Belfast,  to  enormous  pressnrea,  and  to  extremely  iow 
temperatures,  but  without  exhibiting  the  slightest  tendency  to  conden- 
satioQ.  Hence  it  has  generally  been  considered  a  permaneut  gas;  bat 
recent  investigations,  conducted  by  the  master  of  the  British  Afiut,  the 
learned  and  distinguished  Professor  Graham,  teud  strongly  to  show 
that  hydrogeu  gas,  oa  we  meet  with  it  under  ordinary  circumstances,  is 
really  the  vapor  of  a  htghli/  volatile  metal. 

It  may  be  now  generally  stat«d  that  when  a  solution  containing  a 
metal  and  a  non-metallic  body  is  decomposed  by  a  galvanic  current,  the 
metal  is  usually  deposited  on  the  negative  pole,  and  the  nou-metallic 
body  on  the  positive  electrode.  If,  for  instance,  we  take  a  solution  of 
common  bine  vitriol,  or  sulphate  of  copper,  and  plunge  the  poles  of  a 
battery  into  the  liquid,  we  find  that  immediately  metallic  oopper  is  depos- 
ited on  the  wire  forming  the  neffative  pole,  while  the  sulphuric  acid  (a 
Don-metallic  body)  appears  at  ttie  positive  end.  If  now  we  plunge  the 
two  poles  into  plain  water,  which,  as  we  have  already  seen,  is  a  com- 
pound of  hydrogen  and  oxygen  only,  the  hydrogen  appears  at  the  n^i^atiw 
pole  and  the  oxygen  at  the  opposite  one.  We  learn,  then,  in  applying 
the  galvanic  test,  that  hydrogen  arrays  itself  on  the  side  of  metcUs,  and 
this  fact  is  completely  in  accord  with  the  view  of  its  nature  referred  to 
above. 

Again,  it  is  a  well-known  fact  that  metals  are  capable  of  uniting  with 
each  other  so  as  to  form  componnda  called  alloga  /  thus,  brass  is  an  alloy 
resulting  from  the  fusion  of  the  two  metals  copper  and  zinc  in  suit- 
able proportions.  But  it  is  not  always  necessary  that  the  two  metals 
should  be  heated  together  in  order  to  make  them  combine ;  for,  if  we 
take  a  slip  of  gold  and  plunge  it  into  some  of  the  liquid  metal, 
mercnry,  or  quicksilver,  as-it  is  called,  the  gold  and  mercury  combine 
with  each  other  to  form  nn  alloy  or  "amalgam,"  possessing  a  strong 
metallic  luster.  To  go  just  one  step  farther :  if  we  convert  this  metal, 
mercury,  into  a  colorless,  invisible  gas,  which  wo  can  do  by  applying 
sufficient  heat,  and  if  into  a  vessel  filled  with  this  mercury  gas  we 
plunge  a  slip  of  gold,  we  find  that  the  two  metals  combine  or  amalga- 
mate nearly  as  easily  as  ander  ordinary  clrcnmstences.  It',  then,  we 
can  accomplish  so  much  with  the  mercurj*  gas,  whose  metallic  nature  is 
certain,  why  may  we  not  make  hydrogen  gaa  alloy  with  some  metal  also  1 

By  the  very  beautiful  and  interesting  discovery  that  certain  metals 
possess  the  power  of  absorbing  enormous  quantities  of  hydrogen  with- 
out loss  of  metallic  appearance.  Professor  Graham  has  greatly  strength- 
ened the  evidence  in  favor  of  the  metallic  nature  of  hydrogen,  and  has 
eveu  gone  so  far  as  to  calculate  the  density  of  the  metal,  which  he  calls 
"  hydrogenium." 

Professor  Graham  found  that  certain  metala — palladium  and  platinum 
more  particularly— possess  the  extraordinary  power  of  absorbing  large 
volumes  of  hydrogen  gas,  and  retaining  it  in  some  kind  of  combination. 
In  order  to  demonstrate  this,  it  is  only  nccesaary  to  take  a  plate  of  pal- 
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lodium  foil,  and,  haviug  connected  it  by  ^  wire  with  tbe  zinc  end  of  a. 
galvanic  celJ,  to  immerse  the  plate  in  acidulated  water,  the  positive  pole 
being  connected  witb  a  plate  of  platinum  likewise  immersed  in  tl>c  liguid, 
hydrogen  is  immediately  set  free  at  tbe  palladium  surface,  and  oxygen 
at  the  platinutD  eud.  The  latter  gas  is  given  off  iu  bubbles  from  the 
platinum,  whereas  the  hydrogen  is  absorbed  by  the  palladium. 

Tbe  palladium  is  capable  of  thns  absorbing  about  nine  hundred  Hmea 
its  volume  of  liydrogen,  and  this  enormous  absorption  or  condensation  of 
bydrogen  within  the  pores  of  the  metal  takes  place  without  any  mate- 
rial alteration  iu  tbe  color  of  the  pailadiam,  the  latter  retaining  iU  metallic 
appearance.  This,  iimong  other  circumstances, induced  Professor  Graham 
to  regard  the  charged  i)alladium  as  being  a  true  alloy  of  palladium  with 
tbe  metal  kydrogeniunt ;  for  it  has  been  found  that  when  two  metals 
uuite,  tbe  compound  resulting  retains  tbe  characters  of  a  metal,  whereas 
this  is  not  the  case  when  a  metal  and  a  jion- metallic  body  combine.  In 
order  to  exhibit  this  absorption  on  a  large  scale,  I  have  arranged  the 
following  ex{>eiiments : 


A  small  glass  c«ll  is  partially  filled  with  water.alightly  acidulated  with 
sulphuric  a4;id.  Into  this  water  a  bar  of  metallictin  is  dipped;  this  bar 
is  of  the  size  shown  at  T,  Fig.  1,  and  is  snpported  iu  a  horizontal 
position  by  means  of  a  varnished  wire  clamjied  to  the  side  of  tlie  glass 
cell  wilb  the  aid  of  a  binding-svrew.  Having  secured  Tin  its  position, 
we  now  take  a  slip  of  rather  stout  palladium  foil,  about  four  inches  long, 
and  a  quarter  of  an  incb  wide,  and  coil  it  as  shown  at  P;  to  the  end 
within  the  spiral  is  now  attacbed  a  fine  fibtr  of  glass  by  means  of  a 
minute  quantity  of  cement,  and  this  is  so  adjusted  that  the  glass  shall 
act  as  a  needle-iudicator,  as  shown  in  the  diagram.  The  palladium  is 
then  atttiched  to  the  edge  of  the  glass  cell  by  means  of  a  binding-screw 
and  varnished  wire.  When  the  cell,  so  arranged,  is  placed  at  D,  Fig. 
2,*  the  imaf^e  is  projected  on  tbe  screen,  as  in  Fig.  1. 

'This  projection  may  bo  most  conveniently  effected  b;nie»uBof  thu  apparatus  shown 
in  scctiuu  at  Fif;.  2,  iiudwhiclin-aa  arranged  for  me  bjMr-  Yeates,  of  Dublin.  At  A  no 
bftve  tbe  front  of  a  lantern  ivith  the  object-glossea  remorcil,  tbe  lij;ht  oxyliydro^n, 
qxycalciutn,  or  any  other,  llaviug  to  pass  only  throngb  tho  condensers.  Afhtr  posaing 
tbe  coDilensers,  the  rays  fall  on  an  ordinary  nirrur,  B,  auitably  iuclineil  to  tbe  beam  of 
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Witbont  disturbiog  tbe  apparatus,  ve  now  couDecI,  by  means  of  the 
binding-screw  and  a  copper  wire,  the  palladium  spiral  with  the  zinc 
plate  of  a  galrauic  battery — one  or  two  cells  are  sufficient — and  the  tin 
rod  is  connected  with  the  opposite  plate  of  the  battery.  Immediately 
ou  making  contact,  the  water  is  decomposed  by  the  electric  current,  hy- 
drogen being  liberated  at  the  sorfaceof  the  palladium,  and  oxygen  on 
the  tin.  The  hittt«r  gas  is  set  free  iu  bubbles,  but  the  hydrogen,  instead 
of  being  liberated  in  the  gaseous  form,  is  absorbed  by  the  palladium ; 
the  volume  of  the  metal  is  thereby  increased,  and  the  coil  opens  out  as 
if  endued  with  vitality.  In  doing  this  the  glass  needle  is  made  to  travel 
over  several  feet  ou  the  screen,  audassamea  tlie  |X)sitioii  represented  by 
the  dotted  line  b. 

Id  this  way  we  are  able  easily  to  show  the  expansion  of  the  palladium 
tlien  charged  with  hydrogen ;  but  it  is  obvious  that,  on  the  removal  of 
the  hydrogen,  the  needle  should  return  to  its  original  position.  In 
order  to  take  away  the  hydrogen  from  the  palladium,  we  have  simply  to 
reverse  the  poles  of  the  battery ;  that  is  to  say,  we  now  connect  the  tin 
bar  with  the  negative  wire,  and  the  palladium  with  the  other  pole. 
Now,  on  passing  the  current,  oxygen  is  set  free  at  the  surface  of  the 
palladium  spiral,  and  hydrogen  oji  the  tin.  The  oxygen,  liberated  iu 
juxtaiiositiou  with  the  hydrogeuizod  palladium,  unites  with  the  faydro- 
geu,  and  forms  water,  no  material  amonut  of  oxygen  appearing  at  the 
surface  of  the  palladium  until  all  the  hydrogen  has  been  removed  from 
the  latter. 

If  we  watch  the  effect  of  the  change  produced  in  this  way  on  the 
screen,  we  find  that,  according  as  the  hydrogen  is  removed  from  the 
palladium,  the  needle  begins  to  move  from  the  position  it  assumed  at  b, 
when  the  spiral  was  chai'ged  with  hydrogen,  or  alloyed  with  hydro- 
genium,  if  we  prefer  the  term,  until  it  returns  to  the  starting-point  a. 
Instead  of  resting  there,  as  it  ought  to  do,  however,  it  travels  on  steadily 
until  it  reaches  the  position  c ;  thus  demonstrating  the  singular  fact 
that  the  contraction  of  the  palladium  ou  losing  its  charge  of  hydrogen 
is  double  the  amount  of  its  previous  expansion.  Professor  Graham 
accounts  for  this  singular  phenomenon  by  supposing  that  the  particles 
of  the  metal  slide  over  each  other  iu  a  lateral  direction,  so  that  the  band 
of  the  palladium  is  unusually  shortened,  though  its  density  is  not  in- 
light,  so  that  tho  latter  may  be  reQected  in  a  vertical  diroction,  oa  iudicat«d  by  the 
dotted  IIdo.  Immediately  above  this  mirror  is  pliwed  on  a  nroodan  support  the  flat 
glan  cell  D,  sliout  oji  inoh  in  depth,  and  of  any  Teqnired  siM.  Above  thlB  veaael  is 
placed  a  double  coures  lens,  E ;  the  height  at  wbioh  this  Dinst  be  placed  above  D  will 
depend  ou  the  focus  of  the  lens,  and  is  readily  found  by  aacertaiajog  tho  point  at 
which  the  image  of  the  objent  plocud  in  D  te  moat  clearly  dufioed  on  the  screen.  The 
raya  reflected  from  tho  Hret  mirror,  B,  aud  having  paasod  through  D  and  E,  now  fall 
on  a  second  oiirroi,  C,  by  which  means  they  are  projected  on  to  the  screen,  and,  when 
the  focus  is  properly  adjusted  by  shifting  B,  a  well-defined  image  of  on;  object  placed 
ftt  D  is  shown  erect  on  tho  sheet. 
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creased,  since  reduction  Id  leogth  is  occompaDied  by  a  proportional 
iucrcase  in  other  dimeDBions. 

It  IB  found  tbat  tbis  palladium  foil  charged  witli  hydrogen  possesses 
most  powerful  redaciog  properties ;  that  tbe  bydrogen  witbiu  it  is  just 
as  capable  of  reducing  silver  salts  as  a  metallic  layer  of  zinc  would  be. 
As  illuatratiug  this  point,  we  may  cite  an  experiment :  A  plate  of  pal- 
ladium foil  was  charged  witli  hydrogen,  as  above  described,  and  then 
immersed  in  a  Bolutiou  of  corrosive  sublimate ;  almost  immediately  a 
white  precipitate  of  calomel  made  its  appearance,  and,  'when  the  action 
proceeded  a  little  further,  mercury  was  reduced.  On  repeating  this 
experiment  with  a  slightly  alkaline  solution  of  nitrate  of  silver,  the 
metal  was  quickly  thrown  down  on  the  palladium  plate,  and,  when  an 
alkaline  solution  of  gold  was  used,  the  metal  was  likewise  precipiti;ted. 
These  precipitates  were  obtained  under  circumstances  in  which  the  ordi- 
nary hydrogen  gas  or  palladium  foil  alone  would  have  been  quite  inca- 
pable of  etfectiug  retluction. 

We  have  already  seen  tbat  hydrogen  can  be  liberated  from  the  charged 
palladium  by  presenting  to  it  oxygen  tn  conditions  nascenti,  but  it  can 
also  be  set  firee  by  heat,  or  by  reduction  of  the  pressure  of  the  atmo- 
sphere amrounding  the  charged  plate.  If  a  palladinm  wire  be  mode  to 
absorb  as  much  hydrogen  as  it  can  take  up,  and  if  the  tip  of  the  wire 
be  heat«d  in  the  flame  of  a  spirit-lamp,  hydrogen  gas  is  liberated,  and 
burns  on  tbe  sarface  of  the  palladinm,  the  flame  contiuuiug  nutil  all  the 
gas  has  been  set  fre&  Again,  if  ft  similarly  charged  wire  be  placed 
under  the  receiver  of  an  air-pump  and  the  air  exhanstod,  the  hydrogen 
is  completely  liberated  in  its  ordinary  gaseoua  condition. 

In  order  to  complete  this  account  of  hydrogeninm,  it  is  only  neces- 
sary to  mention  that  its  density  is  stated  to  be  nearly  2,  or  about  equal 
to  the  specific  gravity  of  the  metal  magoesiam ;  but  the  means  by  which 
Professor  Graham  has  arrived  at  this  result,  though  very  ingenious,  are 
so  nusatisfactory  that  we  must  take  this  estimate  as  being  a  mere  ap- 
proximation to  the  truth.  In  all  probability  we  must  wait  for  the  accu- 
rate determination  of  the  specific  gravity  of  hydrogenium  until  the  metal 
itself  will  have  been  isolated  in  a  pure  condition. 

Thus,  in  tbe  course  of  this  lecture,  we  have  liberated  hydrogen,  "  aa 
a  gas,^  from  water,  and  in  this  coudition  have  Btudied  some  of  its  proper- 
ties. Again,  we  have  made  this  remarkable  element  alloy  itself  with 
palladium ;  and  when  thus  appearing  in  the  guise  of  "  ameial^  we  have 
noted  the  chief  phenomena  it  gives  rise  to.  And  now,  like  tbe  bud 
from  its  cage,  we  will  set  free  this  hydrogen  from  its  prison-house  of 
palladium,  and  let  it  mingle  with  tbe  mighty  aeri^  ocean  in  which  we 
live  and  move. 
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By  Caiidikai.  Wisbuah. 


[In  tbe  spring  of  1853  an  Dmociation  wob  formed  by  the  Catholics  of  Manchester  and 
Salfocd,  in  Eugland,  to  raise  fands  for  the  mlucntJoD  of  the  poor.  Tho  committee,  in 
aid  of  this  pnrpose,  invited  Canlinal  Wiseman  to  deliver  no  address  apou  some  lituraiy 
sabject  of  general  popular  interest.  Ths  invitfttioa  ^raa  accepted,  and  the  folloning 
admirable  address,  for  a  copy  of  which  we  ore  indebted  to  afrieud,  was  delivered  in  the 
Cora  ExchftDge,  Manchester.  We  have  thought  tbat  a  more  general  diffiision  of  it 
ivonid  be  acceptable  to  those  who  are  interested  in  tho  establishment  of  schools  of  art 
in  this  coontry,  and  accordingly  have  givim  it  a  place  in  this  report. — J.  H.] 

Ladies  and  Qentlehen  :  I  ought  certainly  to  commeDce  my  address 
to  yoa  by  thankiug  you  for  the  extremely  kind  manner  in  which  you 
have  been  pleased  to  receive  me;  but  I  I'eel  tbat  I  mnst  not  waste  your 
time  in  mere  expressions  of  a  personal  character,  feehng  rather  that  I 
shall  have  to  tax  yonr  time  and  your  attention  to  a  considerable  extent. 
I  will,  therefore,  enter  at  once  upon  the  proposed  subject  of  my  address, 
which  has  already  been  communicated  to  you  by  my  old  and  excellent 
&iend,  the  Bishop  of  Saltbnl.  And  I  am  sure  I  need  not  say,  for  he 
already  ba^  well  expressed  it  to  you,  tbat  it  is  a  topic  which  at  the  mo- 
ment has  engaged  its  full  share  of  public  attention,  as  drawing  to  itself 
the  interest  of  all  the  edncated  classes,  and  it  is  in  fact  a  topic  connected 
with  important  questions,  the  solution  of  which  may  have  to  exert  an 
important  influence  not  only  on  our  social  but  likewise  on  our  moral 
progress. 

The  topic  on  which  I  have  to  address  yon,  then,  is  the  connection 

OK  EELAIION  BETWEEN  THE  ABT8  OF  PBODOCTION  AND  THE  ABT8  OF 
DESIGN. 

By  tho  arts  of  production,  I  mean  naturally  those  arts  by  which  what 
is  a  raw  material  assumes  a  form,  a  shape,  a  new  existence,  adapted  for 
some  necessity  or  some  use  in  the  many  wnnts  of  life.  Such  is  pottery ; 
such  is  carving  in  its  various  branches,  whether  applied  to  wood  or  to 
stone;  such  is  the  working  of  metals,  whether  of  gold  or  silver  or  brass 
or  iron;  such  is  the  production  of  textile  matters,  of  objects  of  whatever 
sort'  and  for  whatever  purpose;  such  is  construction  in  its  different 
branches,  commencing  with  the  smallest  piece  of  furniture,  and  ascend- 
ing to  a  great  and  m^estic  edifice.  By  the  arts  of  design,  I  understand 
those  which  represent  nature  to  us  in  any  form,  or  which  bring  before 
us  beaut}-,  wbetber  in  form  or  iu  color. 

Kow,  these  arts  ought,  as  every  one  agrees,  to  be  in  close  harmony 
one  with  the  other;  but  tbat  harmony  which  I  wish  to  establish  between 
them  must  be  an  honorable  union,  an  equal  compact,  a  noble  league. 
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Tbere  ia  not  to  bo  one  the  Berrant,  and  the  other  the  master;  each  mtmt 
be  aware  of  the  advantages  which  it  can  receive  as  well  as  those  which 
it  cao  confer,  Thos  the  arts,  for  instance,  of  design,  will  have  to  give 
elegance  of  form,  grace  of  oatline,  beanty  of  ornameDt,  to  that  which  is 
produced  by  the  other  class  of  arts;  aad  they  in  their  turn  have  to  trans- 
mit and  multiply  and  perpetnate  the  creations  of  the  arts  of  design. 
Ifow,  it  ia  agreed  on  all  hands  that  as  yet  this  complete  harmony  does 
not  exist;  that  we  have  far  from  arrived  at  that  mntual  application  of 
the  one  class  to  the  other  which  gives  us  a  satisfiictory  result.  It  is 
unnecessary,  I  believe,  to  bring  evidence  of  this.  As  we  proceed,  I 
trust  that  opportunities  will  present  themselves  of  bringing  before  yoo 
authorities  for  that  assertion.  Bat  I  may  say,  at  the  very  outset,  that 
the  report  which  is  published  by  the  department  of  practical  art  ia 
almost  based  upon  the  ackuowledgmeat  that  as  yet  we  have  not  attained 
that  application  of  the  arts  of  design  to  the  arts  of  prodaction  which  we 
desire,  and  which  is  most  desirable  to  the  arts  of  prodaction  to  obtain. 
It  acknowledges  the  existence  of  a  necessity  for  much  more  instruotioa 
than  has  yet  been  given.  It  allows  that  for  several  years — thirteen 
years,  at  least — of  the  existence  of  schools  of  design  they  have  not  been 
found  fully  to  attain  their  purpose,  and  a  new  organization  and  a  new 
system  has  now  begun  to  be  adopted.  Ko  one  can  appreciate,  I  trust, 
more  than  I  am  incUned  to  do  myself,  the  advantages  which  must  result 
th>m  the  multiplication  of  these  schools  of  design  as  applied  to  mana- 
^tures,  and  other  gre<it  improvements  which  they  have  already  begun 
to  confer,  and  ^vill  continue,  no  doubt,  still  more  to  bestow  upon  the 
industrial  classes.  I  believe  it  most  important  to  propagate  to  the 
utmost  the  love  of  science,  the  love  of  art.  I  believe  it  mo«t  useful  to  tu>- 
ctutom  every  cliild  to  its  first  rudiments,  its  elemeKtary  states.  I  think,  if 
we  can  make  drawing  a  part  of  universal  education,  a  great  deal  will  be 
gained.  But  this,  certainly,  cannot  be  enough.  I  am  willing  to  grant 
that  we  shall  have  a  great  improvement  upon  what  we  have  produced 
in  the  form  of  art.  I  believe  that  we  shall  see  better  designers;  meo 
with  better  imaginations ;  men  who  understand  the  harmony  and  com- 
bination of  colors  better,  and  who  can  give  to  the  artisans  patterns 
which  will  greatly  improve  every  department  of  our  industry.  But,  I 
ask,  is  that  sufBcientf  Will  this  bring  art  up  to  what  wo  dcaireT  This 
ia  the  great  question.  This  is  the  subject  of  which  I  am  going  to  treat. 
It  appears  to  me  that  there  is  a  very  simple  mode  of  looking  at  it;  and 
it  is  the  one,  consequently,  which  I  shall  adopt.  It  is  a  question  partly 
of  experience.  It  is  a  lesson  much  of  which  history  can  teach  usj  and 
I  desire  to  bring  before  you  such  facta  as  seem  to  me  to  bear  ai>on  the 
question,  and  to  enable  us  to  come  to  a  practical  and  satLsfactory  con- 
clusion. I  will  endeavor  to  state  the  question  under  a  very  simple,  bot, 
perhaps  it  may  appear,  not  a  very  practical  form. 

There  is  now  a  great  desire  to  form,  not  only  in  the  capital,  but  also 
in  all  great  cities  where  indostry  prevails,  maseums,  which  should 
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coDtaJn  all  the  moat  perfect  specimens  of  art  autiquity  in  every  age  liaa 
left  us  of  beauty  in  design  and  elegaace  in  form.  Wo  wisli  that  oar 
artisans  shonld  have  frequently  before  them  what  may  be  considered  not 
merely  actnal  models  tocopy,  bat  liltewiae  such  objects  as  may  griidually 
impress  their  minds  with  feelings  of  taste.  Kow,  I  should  lil^e  to  li»ve 
tho  construction,  the  forming,  of  such  a  museum.  And,  in  describing 
it,  I  will  confine  myself  entirely  to  one  small  department— that  of  classi- 
cal art,  classical  antiquity — beeanae  I  know,  ihat,  for  a  maseum  in- 
tended to  be  practical  to  the  eyes  of  artisans,  there  is  a  far  wider  range 
of  collection  to  be  taken  than  that  to  which  I  will  conflno  myself  Well, 
now  X  imagine  to  myself  a  hall  at  least  as  large  as  this,  and  of  a  more 
elegant  and  perfect  architecture.  I  will  suppose  it  to  be  formed  itself 
upon  classical  modols;  and  around  it  shall  be  ranged,  not  merely  plaster 
casta,  bat  real  marble  stataee  and  busts  collected  ftom  antiquity.  I 
would  range  them  round  the  throne  so  that  each  could  be  eiyoyed  at 
leisure  by  the  student.  There  should  be  room  for  the  draughtsman  to 
take  a  copy  from  any  side.  In  the  ceuter  I  would  spread  out  a  beautiful 
mosaic,  such  as  we  find  In  the  mufieums,  for  instance,  of  Bome,  a  pave- 
ment in  rich  colors,  representing  some  beautiful  scene,  which  should  be 
most  carefully  railed  off,  Chat  it  might  uot  be  worn  or  soiled  by  the  pro- 
fane tread  of  modern  men.  There  should  be  cabinets  iu  which  there 
should  be — but  inclosed  carefully  with  i^ass,  so  that  there  would  be  no 
danger  of  accidents — the  finest  specimens  of  the  old  Etruscan  vases,  of 
every  size,  of  every  shape,  plain  and  colored,  enruthed  with  those  beau- 
tiful drawings  upon  them  which  give  them  such  rich  characters,  and  at 
the  same  time  snch  price ;  and  on  one  side  I  would  have  collect^  for  yon 
some  specimens  of  the  choicest  products  of  the  excavations  of  Hereula- 
Deum.  There  should  be  bronze  vessels  of  the  most  elegant  form  and  the 
most  exqnisite  carving,  and  there  should  be  all  sorts  even  of  household 
Qteosils,  such  as  are  tbund  there,  of  most  beautiful  shape  and  exquisite  fin- 
ish. On  the  wallslwouldhavesomeof  those  paintings  which  have  yet  re- 
mained almost  unharmed  after  being  buried  forsomauy  hundred  of  years, 
and  which  retain  tbeir  freshness,  and  would  glow  upon  your  walls,  and 
clothe  them  with  beanty,  and  at  the  same  time  witli  instruction.  And 
then  I  would  have  a  most  choice  cabinet,  containing  medals  iu  gold  and 
silver  and  bronze,  of  as  great  an  extent  as  possible,  but  cbiefiy  selected 
for  the  beauty  of  their  workmanship;  and  engraved  gems  likewise, 
every  one  of  which  should,  if  i>08sible,  be  a  treasure.  Now,  if  such  a 
museum  could  be  collected,  you  would  say,  I  am  sure,  that  so  far  as 
classical  antiquity  goe»~classical  art — ^you  have  everything  that  you 
could  desire,  and  you  have  as  noble,  as  splendid,  as  beautiful  a  collectiou 
of  artistic  objects  as  it  is  within  the  reach  of  modern  wealth  and  inliaence 
to  collect.  In  fact,  you  would  say,  if  yon  could  not  make  artists  now  by 
the  study  of  these  objects,  it  was  a  hopeless  matter,  because  here  was 
everything  that  antiquity  has  given  as  of  the  most  beaatiful. 
"Sow,  I  am  afraid  that,  while  you  have  been  follovlDg  me  in  this 
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foriuatiou  of  an  ideal  tnuseam,  yon  have  thought  it  required  a  creat 
stretch  of  imagination  to  sappose  it  possible  that  each  a  collection  coald 
be  made  in  any  city  of  England.  I  will  ask  yoa,  then,  now  t^  spread 
your  wings  a  little  more,  and  fly  with  me  into  even  a  more  imaginary 
idea  than  this.  Let  ns  suppose  that  by  some  chance  all  these  objects 
which  we  have  collected  were  at  some  given  period,  in  the  first  centuiy 
of  CbristiaDity,  collected  together  in  an  ancient  Boman  houses  and  let 
us  sappose  that  the  owner  of  the  house  suddenly  appeared  amoug  us, 
and  had  a  right  to  claim  back  all  these  beautiful  works  of  art  wbtcb  we 
80  highly  prize,  which  we  have  taken  so  much  trouble,  and  laid  out  so 
mncb  money,  to  collect.  'Sov,  what  does  he  do  with  them  when  he  has 
got  them  backl  What  will  he  do  with  these  statues  which  we  have  been 
copying  and  drawing  and  admiring  so  mnchf  Pliny  finds  great  fault,  is 
very  indiguaut  with  the  people  of  his  age,  because  be  says  they  have 
begun  to  form  galleries,  pinacotkecaa ;  that  such  a  thing  was  unknown 
before;  that  no  real  Boman  shoaldvaluea  statue  merely  as  a  work  of  art, 
but  that  it  was  only  as  the  statue  of  his  ancestors  that  he  ought  to  value 
them.  And  thus  that  Boman  looks  at  them  as  nothing  else.  He  takes 
them  back;  be  pats  tbe  best  of  them,  not  in  the  center  of  a  room  where 
it  may  be  admired ;  but  to  him  it  is  a  piece  of  household  furniture,  and 
he  puts  it  with  all  its  fellows  into  the  niches  from  which  they  have  been 
taken,  and  where  they  are,  perhaps,  in  a  very  ba^^l  light.  It  is  exceed- 
ingly probable  that  if  the  statues  were  not  of  his  ancestors,  he  would, 
instead  of  allowing  them  to  remain  in  the  beautiful  hall  prepared  for 
them,  send  them  into  his  garden,  into  bis  villa,  to  stand  out  in  the  open 
air,  and  receive  all  the  rain  of  heaven  upon  them.  The  mosaic  which  we  , 
have  valued  so  much,  and  which  is  so  wonderful  a  piece  of  work,  he  will 
put  most  probably  iuto  the  parlor  of  his  house  to  be  trodden  under  foot 
by  every  slave  that  comes  in  and  goes  out.  And  now  he  looks  about 
him  at  that  wonderftil  collection  of  beautiful  Etmscan  vases  which  we 
have  got  together,  and  be  recognizes  them  at  once ;  "Take  that  to  tbe 
kitchen;  that  is  to  hold  oil:"  "Take  that  to  the  scullery;  that  is  for 
wat^'r:"  "Take  these  plates  and  drinkiog-cups  to  the  pantry;  I  shall 
want  them  for  dinner."  And  those  smaller,  those  beautiful  vessels,  which 
yet  retain  as  they  do  the  very  scent  of  the  rich  odors  which  were  kept 
in  them,  "Take  them  to  tbe  dressing-rooms;  those  are  what  we  want 
on  our  toilet,  This  is  a  washing-basin  which  I  have  been  accustomed  to 
use.  What  have  they  been  making  of  all  these  things,  to  put  tbem  under 
glass,  and  treat  them  as  wonderful  works  of  art."  And,  of  those  beau- 
tiful bronze  vessels,  some  belong  again  to  the  kitchen,  others  belong  to 
our  furnished  apartments ;  but  every  one  of  tbem  is  a  mere  household 
piece  of  furniture.  And  then  he  looks  into  the  beautiful  cabinet;  and 
he  sends  those  exquisite  gems  into  his  rooms,  to  be  worn  by  his  family, 
as  ordinary  rings.  And  your  gold  modiils  aud  silver  medals  and  bronze 
medals  he  quietly  puts  into  hia  purse ;  for,  to  him,  tbey  are  common  money. 
Now,  then,  here  we  have  made  a  collection  uf  magnificent  productions 
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of  art;  and,  in  reality,  tbeae  were  all  tbe  froits  of  the  arts  of  produc- 

tiOD. 

Now,  wbat  are  we  to  say  to  this  1  We  are  to  say  that  there  was  aperiod 
i»  Borne,  an<i  there  were  sim^r  periods  in  other  countries  at  different  times, 
when  there  was  no  distinction  between  the  arts  of  production  and  the 
art  of  design ;  but  those  very  things,  which  to  as  now  are  objects  of  ad- 
miration as  artistic  work,  were  then  merely  things  made  and  fashioned 
as  we  see  them  for  the  ordinary  uses  to  which  we  adapt  other  things  of 
perhaps  similar  substances,  bnt  of  a  very  different  form.  For,  in  fact, 
if  yon  bad  these  vessels,  yoa  would  not  know  what  to  do  with  them. 
We  could  not  cook  a  dinner  in  tbem.  We  certainly  could  not  adapt 
them  to  our  common  wants.  But  to  the  Romans  they  were  the  very 
objects  which  were  used  for  those  purposes ;  and  although  now,  in  read- 
ing the  old  writers,  and  trying  to  make  out  the  dreadfully  bard  names 
by  which  all  these  different  pieces  of  pottery  are  called,  yet,  learned  and 
classical  as  all  that  may  be,  when  we  come  to  translate  these  high- 
sounding  Greeks  names  into  Euglisb,  we  get  very  modest  results — pip- 
kins and  basins  and  ewers  and  flagons,  and  such  homely  names  as  these. 
Kow,  where  is  the  art  theret  Is  it  that  these  were  designed,  do  yoa 
think,  by  some  man  of  great  reputation ;  and  then  that  they  were  all  care- 
fully copied,  exactly  imitated,  from  his  design  1  Ob,  certainly  nothing  of 
the  sort<  The  art  that  is  in  these  beautiful  things  is  a  part  of  themselves; 
is  bestowed  upon  them  in  their  fabrication.  You  may  take  the  Etruscan 
vase,  and  you  may  scratch  away  from  it,  if  you  please,  every  line  which 
had  been  traced  by  the  pencil  of  the  embellisher  upon  it;  and,  after  that, 
the  seal  of  beautiful  design,  grace,  and  the  elegance  of  true  art  are 
so  stamped  upon  it,  that,  if  you  wish  to  remove  tbem,  you  must  smash 
the  vase.    It  is  inherent  in  it;  it  was  created  with  it. 

Then  what  I  fancy  is  desired  is,  that  we  should  bring  art  back  to  that 
same  state  in  which  the  arts  of  design  are  so  interwoven  with  the  arts 
of  production  that  the  one  cannot  be  separated  from  the  other,  but 
everything  which  is  made  is  by  a  certain  necessity  made  be-autiful.  And 
this  can  only  be  when  we  are  able  to  fill  the  miuds  of  our  artisans  with 
true  principles,  until  really  these  have  pervaded  their  souls,  and  until 
the  true  feeling  of  art  is  at  their /n^er#'-c«da.  You  will  see,  I  think,  from 
the  example  which  I  have  given  you,  what  is  the  principle  at  which  I 
am  aiming;  which  I  wish  to  establish.  It  is  this:  That  at  any  period  in 
which  there  has  been  a  really  close  union  between  the  arts  of  production 
and  the  arts  of  design,  this  has  resulted  from  the  union  in  one  person  of  the 
artist  and  the  artisan. 

Such  now  is  the  principle  that  I  am  going  to  develop;  and  in  doing 
so  I  will  distinguish  between  arts  of  production  belonging  to  two  ilis- 
tinct  classes.  There  are  those  in  which  necessarily  there  is  manipula- 
tion— the  use  of  the  hand,  or  of  such  implements  as  the  hand  directly 
employs ;  and  there  are  those  in  which  mechanical  ingenuity  is  employed 
in  the  art  of  production.  It  is  clear  that  these  two  must  be  treated 
distinctly ;  and  I  will  begin  with  the  first,  which  affords  tho  greatest 
20B 
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number  of  illustratioas  and  examples,  in  proof  of  that  principle  which  I 
have  laid  dowD. 

I  will  begin  first,  then,  with  illustrations  f^m  metal  work.  How,  the 
period  in  which  there  was  the  greatest  perfection  in  this  sort  of  work, 
as  is  universally  acknowledged,  is  from  aboat  the  fourteenth  century — 
1300,1  thinkto  1600,  or  at  least  after  1500.  It  is  singular  that,  in  that 
period,  five  at  least,  very  probably  more — hut  we  have  it  recorded  of  five 
of  the  most  distinguished  sculptors  whose  works  are  now  the  most  highly 
prized,  that  they  were  ordinary  working  goldsmiths  and  silversmiths. 
This  is  given  us  in  their  respective  biographies:  Benvennto  Cellini,  Lnc» 
della  Bobbia,  Lorenzo  Ghiberti,  Brunelleschi,  and  Baccio  Bandinelli,  all 
of  whom  were  goldsmiths  and  workers  at  first,  developed  most  extra- 
ordinary talent  as  sculptors.  How  was  this  done?  Can  we  conceive  a 
person  who  is  merely  a  workman,  working  upon  such  plate  as  is  put 
before  him,  becoming  a  man  of  high  first-class  character  in  artt  There 
have  been  examples,  but  they  are  rare.  But  here  we  have  five  men,  in  a 
limited  period,  becoming  most  eminent.  Now,  what  was  the  reason  of 
thatT  It  was  because  the  jeweler,  the  silversmith,  who  worked  witli  his 
hands,  was  educated,  not  only  as  an  artist,  but  an  artist  of  the  highest 
class;  and  Yasari  observes,  in  the  life  of  Bandinelli,  that  in  those  times 
no  man  was  reputed  a  good  goldsmith  who  was  not  a  good  draoghtaman, 
and  who  could  not  work  as  well  in  relief.  We  have  a  principle  then 
established,  that  the  person  who  did  the  material  work  in  the  finer  works 
was  an  artist,  who  could  not  only  draw,  but  model,  and  did  tlie  same  with 
the  metal  itself;  for  that  is  the  nature  of  that  class  of  work  of  which  I 
have  spoken. 

Kow,  take  the  Ufe  of  Cellini.  Here  was  a  man  who  originally  was  pot 
to  a  totally  different  employmeot.  His  lather  had  no  liigber  ambition 
conceruing  bim  than  that  he  should  become  a  great  player  apon  the 
flute;  and  he  teased  him  during  all  the  last  years  of  his  life  because  he  had 
no  tuste  for  this,  and  would  run  after  goldsmiths  and  others,  and  team 
the  different  branches  of  their  profession.  He  led  the  most  wonderful 
life.  He  was  to  day  at  Home;  next  day  at  Florence;  tlien  he  was  at 
Naples;  then  atVenice;  then  iuFrance;  then  back  again :  thatheconld 
have  done  any  work,  in  feet,  seems  incredible  to  any  one  who  reads  his 
life.  And  he  did  not  travel  by  train  or  any  pnblic  conveyance  which 
could  take  on  his  luggage.  He  traveled  on  horseback  each  time,  from 
Bome  all  the  way  to  Paris.  He  had  no  luggage;  he  was  a  poor  man, 
and  whenever  he  came  and  started  his  shop,  he  began  by  making  hi? 
own  tools;  and  he  worked  with  his  scholars,  who  were  generally  young 
men  that  became  themselves  eminent  in  the  profession,  in  a  little  open 
shop,  looking  to  the  street;  there  he  himself  hammered  and  carved  and 
cast  and  shaped,  and  did  whatever  else  was  necessary  for  the  work.  He 
was  an  actual  working  goldsmith  ;  and  the  beauty  of  his  works  consists 
in  this,  that  they  have  the  impress  of  genius  so  marked  npoo  them,  that 
they  never  could  have  been  designed  by  one  person  and  executed  by  an- 
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other.  There  is  as  mncl)  art  in  the  finish  by  his  own  hand,  in  every 
enamel,  in  the  setting  of  every  stone,  as  there  is  in  the  entire  design ; 
nor  does  he  ever  dream  of  talking  of  himself  in  any  other  fray;  and  yet  bow 
he  went  on  fivm  step  to  step,  nntil  at  length  he  produced  the  most  mag- 
nificent works,  on  the  largest  scale,  in  marble  and  in  bronzel  He  describes 
how  he  constructed  his  own  Persens.  He  went  to  buy  his  own  wood, 
and  saw  it  brought;  and  when  he  was  casting  that  most  exquisite  statue 
of  Persena,  which  is  still  one  of  the  wonders  of  art,  he  had  every  sort  of 
misfortune.  His  f^imace  blew  np,  the  roof  was  blown  oS,  and  the  rain 
came  in  torrents  upon  the  fire  jast  the  moment  that  the  metal  was  going  to 
be  ponred  in.  By  his  ingenuity,  his  extraordinary  contrivances,  he  baffled, 
it  might  appear,  the  whole  chain  of  accidents,  and  bronght  out,  almost 
without  a  flaw,  that  most  perfect  piece  of  workmanship.  Ton  may 
imagine  to  what  a  state  he  was  reduced,  when,  the  very  moment  that 
the  metal  was  ready  for  pouring  out,  the  explosion  took  place.  He  had 
no  other  resource  but  to  mn  to  his  kitchen,  as  he  says,  and  to  take  every 
piece  of  copper,  to  the  amount  of  two  hundred  porringers  and  dilferent 
sorts  of  kettles,  and  throw  them  into  the  fire;  and  from  these  that  splen- 
did statue  came  forth.    There  was  genius. 

As  a  cnrions  instance  of  the  most  extraordinary  ingenuity,  he  tells  ns 
that  on  one  occasion  a  surgeon  came  into  his  shop  to  perform  an  opera- 
tion on  the  band  of  one  of  his  pupils.  Cpon  looking  at  his  instruments, 
he  found  them,  as  they  were  in  those  days,  so  exceedingly  rude  and 
clumsy,  that  he  said,  "  If  you  will  only  wait  half  an  hour,  I  will  make  yon  a 
better  instrument;"  and  he  went  into  his  workshop,  and  took  a  piece  of 
steel,  and  brought  out  a  moat  beantif\illy  finished  knife,  with  which  the 
operation  was  successfully  performed,  Now  this  man,  at  the  time  you 
see  him  thus  working  in  his  shop  as  a  common  workman,  was  modeling 
in  the  most  exquisite  manner  in  wax;  spending  his  evenings  in  the  pri- 
vate apartments  of  the  Grand  Duke,  modeling  in  his  presence,  and  assist- 
ing him  with  a  hundred  little  trifles  which  are  now  considered  treasures 
.  of  art.  And  so  wherever  he  was,  and  under  all  circumstances,  he  acted 
as  an  artist,  but  at  the  same  time  as  a  truly  laboring  artisan.  It  was  the 
same  with  others  in  the  same  profession.  He  was.not  the  only  man,  by 
any  means,  whose  genios  was  so  universal;  because  we  find  him  telling 
ns  repeatedly  that  the  moment  he  heard  of  some  goldsmith  (and  in  those 
days  a  goldsmith  was  really  an  artist,  as  I  have  already  said)  who  excelled 
in  any  particular  branch  of  art,  be  determined  to  excel  him.  Thus  it 
was  that  he  grew  to  rival  the  medals  of  one,  the  enamels  of  another,  the 
peculiar  manner  of  putting  foil  to  precious  stones  of  another;  and,  in 
fact,  there  was  not  a  branch  of  art  which  he  did  not  consider  it  his  duty 
to  excel  in.  With  this  spirit,  is  it  wondcrftil  that  men  of  really  great  taste 
should  have  been  produced  1  men  who,  yon  observe,  looked  upon  every 
branch  of  productive  art  as  really  a  branch  of  the  higher  art  of  design ; 
and  thus  in  their  own  persons  combined  that  art  with  the  power  of  the 
tool;  were  artists  as  well  as  artisans.  r^  i 
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There  is  another  celebrated  jeweler  of  that  time,  whom  he  mentioDS 
&eqaentlj,  of  the  iLame  of  Antoaio  Foppo,  a  Milaoese,  who  is  better 
knowu  in  the  history  of  art  by  a  name  which  he  received  in  derisioD 
in  Spalo,  the  iiame  of  Gapodursa,  which  means  a  bear's  face,  and  which 
he  is  known  by,  commonly,  in  works  of  art.  Cellini  describes  to  as 
the  processes  by  which  he  produces  his  works;  and  they  are  so  carefnl, 
and  rcqaire  such  accurate  knowledge  of  art,  that  his  knowledge  mnst 
have  been  very  superior  indeed  in  the  arts  of  design.  As  an  instance  of 
what  was  the  latitude  and  the  extent  of  art,  and  how  really  a  jeweler 
or  goldsmith  in  those  days  was  not  above  work  which  in  our  days  no 
one  would  dare  offer  to  a  person  of  such  a  profession,  we  have  a  case 
recorded  in  the  history  of  one  of  the  painters,  Pierino  del  Vaga,  by 
Vasari,  speaking  of  a  very  particular  friend  of  Pierino's,  a  goldsmith. 
-  When  the  Grand  Dake  of  Tuscany  was  building  his  palace,  be  gave  to 
this  man  a  commission  to  make  the  metal  blinds  for  the  ground  floor 
of  that  palace;  (and  it  is  considered  a  great  pity  that  a  work  of  so 
homely  a  nature  should  have  perished,  because  there  can  be  no  doubt 
whatever  that  it  was  a  work  of  exquisite  beauty.)  So  that,  even  npon 
what  would  be  considered  the  lowest  stage  of  common  production, 
the  artist  did  not  feel  it  was  beneath  him  to  design;  not  to  give  a  de- 
sign to  others,  but  to  execute  it  himself.  We  have  in  the  collectious, 
particularly  of  Italy,  in  the  palaces,  evident  proofs  of  the  great  extent  t» 
which  this  combiuation  of  various  arts  must  have  been  carried,  in  works 
exceedingly  complicated,  extremely  beautiful,  and  at  the  same  time 
necessarily  requiring  a  great  deal  of  ability  to  execute.  Those  are  the 
rich  cabinets  in  which  may  be  found,  mixed  together,  work  in  marble, 
and  in  ivory,  iu  wood,  in  metals,  in  euamel,  and  in  painting,  all  com- 
bined together  by  one  idea,  and  all  executed  by  one  band,  but  of  the 
authors  of  which  it  seems  impossible  to  And  any  good  trace.  They 
probaUy  were  produced  by  those  men  called  goldsmiths,  and  who,  as  I 
said  before,  could  work  as  well  upon  any  of  those  substances,  and  thus 
bring  them  harmoniously  to  form  one  beautiful  wbole- 

Now,  proceeding  from  what  is  most  precious  in  art  to  what  is  more 
homely,  let  ns  return  for  a  moment  to  a  subject  on  which  I  have  al- 
ready touched.  I  have  spoken  of  the  beauty  of  the  productions  of  an- 
tiquity in  metal,  wfaich  were  found  in  the  excavation  particularly  of  those 
two  buried  museums,  as  we  may  call  them,  oi  antiquity,  Pompeii  and 
Hercnlaneum.  The  collection  of  these  is  chiefly  in  Naples.  Except 
where  presents  have  been  made  to  other  countries,  they  have  been 
jealously  kept  together,  Now,  these  difierent  objects  have  not  been 
dug  out  of  temples  or  out  of  palaces,  bat  they  have  been  taken  ont  of 
every  sort  of  house — booses  evidently  belonging  to  the  citizens — 
and  I  thiuk  you  may  see  that  there  is  not  one  in  that  coUectiou  which 
does  not  immediately  arrest  the  eye  both  by  the  beauty  of  form  and  by 
its  exquisite  fancy.  Many  of  them  have  been  engraved  in  the  publica- 
tion called  the  "Uuseo  Borbonico,"  the  Bourbon  Mnseum,  the  Mnaeam 
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of  Naples;  and  I  think  very  jnstly  the  remark  is  made  by  tlie  editor  in 
the  fifth  volume,  that  the  whole  modern  civilized  world,  however  vast  it 
may  he,  and  however  it  may  labor  in  so  many  arts  and  so  many  trades, 
does  not  and  cannot  exhibit  even  a  small  proportion  of  that  elegance 
and  omameut,  varied  in  a  thousand  ways,  and  in  innumerable  most 
fantastic  modes,  which  are  to  be  admired  in  the  remains  of  fnmiture 
found  in  Pompeii  and  Hercnlaneum — two  cities  which  occupied  so  in- 
significant a  place  in  the  ancient  world.  That  is  quite  true.  "Sow, 
what  are  we  to  infer  from  this  T  There  can  be  no  doubt,  as  I  have  said, 
on  examining  these  beautiful  objects,  that  they  have  been  for  common 
use.  There  are  scales,  steelyards,  which  can  only  have  been  made 
to  weigh  provisions ;  the  chains  are  most  delicately  worked ;  the  weight 
is  frequently  a  head  with  a  helmet,  most  beautifully  chiseled;  and  so 
geunine  and  true  are  these,  so  really  intended  for  every-day  use,  that 
one  of  them  has  stamped  upon  it  yet,  tbe  authentication  made  at  the 
Capitol  of  the  weights  being  just.  This  was  a  steelyard  which  was  in 
the  kitchen,  and  it  was  for  the  ordinary  purposes  of  the  house.  There 
are  other  large  vessels  which  must  have  served  for  culinary  purposes, 
and  of  which  the  handles  and  tbe  rings  and  the  different  parts  are  fin- 
ished far  beyond  what  the  finest  bronzes  that  are  made  now  in  Paris  can 
equal.  What  are  we  to  conclude  T  Ton  do  not  suppose  these  were  tbe 
designs  of  the  Flaxmans  and  the  Baileys  of  that  day.  "Who  ever  heard  of 
a  great  artist  in  Pompeii  and  Hercnlaneum  f  And  how  can  you  imagine 
that  every  house  fhrnished  itself  with  what  were  considered  exquisite 
and  extraordinary  specimens  of  art  for  the  use  of  their  every-day  llfet 
And  then,  where  are  tbeir  common  utensils,  if  these  are  not  theyt  If 
these  lamps  were  not  what  tbey  burnt,  if  these  candelabra  were  not  the 
shafts  upon  which  they  were  bung,  if  these  veeselB  were  not  those  in 
which  they  prepared  their  viands,  where  are  those  1  Were  tbey  carried 
away  in  the  fligbtl  But  the  most  precious  would  surely  be  carried 
away,  and  tbe  commoner  be  left  behind.  ITothing  of  the  sort.  One 
may  see  here  everything  is  to  be  found ;  and  everything  is  beautiful  in 
shape,  and  generally  in  finish.  What  are  we  to  conclnde  f  Why,  noth- 
ing less  than  that  the  braziers  who  made  these  things  were  able  to 
make  Uiem.  They  came  from  the  hands  of  the  brass-founder;  they 
have  been  chiseled  in  the  workshop;  they  have  been  finished,  not  to 
be  put  np  in  cabinets,  but  in  order  to  be  knocked  abont  by  servants. 
Then  here  we  have  a  state  of  art  in  which  the  producer,  the  man  who 
makes,  who  manipulates,  who  handles  the  object  of  manufacture  which 
be  produces,  was  able  to  do  what  now  defies  almost  our  most  superior 
workmen. 

Now  let  us  go  to  another  part  of  the  world,  and  come  to  a  later 
period.  Knremberg,  during  the  time  which  I  have  specified — between 
1300  and  Che  middle  of  1600 — was  a  center  of  art,  and  especially 
in  all  metal  work.  There  ia  an  observation  of  Hofimnn,  a  German 
writer,  that  Nuremberg  was  the  city  in  which  tbe  artist  and  the  crafts- 
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man  walked  most  haTmonioasly  hand  in  band;  but  I  tblak  he  does  not 
go  for  enoagb ;  he  oaght  to  have  said  tbat  it  was  a  city  iu  nbicb  the  arti- 
san and  the  artist  were  the  most  perfectly  combined.  At  a  very  early  period, 
tbat  is,  as  early  as  135S,  there  was  produced  a  piece  of  work  such  as  is  at 
this  day  the  admiration  of  all  artists.  And  what  was  itt  It  was  a  mere 
well,  a  fount^n  in  the  public  square;  *'  the  beautiful  fountain,"  "  the  beau- 
tiful well,"  as  it  is  to  this  day  most  justly  called.  Sow,  this  was  made  en- 
tirely by  the  designer,  by  the  artist  himself,  Hofer,  who  united  in  himself 
these  two  qualities ;  and  it  is  acknowledged  tbat  in  the  treatment  of  the 
metal  work,  and  in  the  beauty  of  the  religious  images  which  surround  this 
fountain,  but  few  steps  have  been  made  in  art  since  that  time.  And  he, 
as  I  observed,  was  a  mere  workman;  be  did  his  own  work.  At  a  later 
period — at  what  ia  considered  the  third  period  of  art,  in  Nuremberg — 
there  is  another  remarkable  piece  of  metal  work ;  and  I  am  glad  to 
find  that  in  the  last  report  just  published  by  the  department  of  practi- 
cal art,  Mr.  Smirke  has  introduced  a  letter  in  which  he  begs  that  this 
piece  of  workmanship,  which  he  calls  one  of  the  most  celebrated  pro- 
ductions in  metal,  may  he  copied  by  casts,  and  brought  to  Englaod  aa  a 
specimen  of  art.  lHow  that  beautiful  production  was  of  as  early  a 
period  as  1506;  it  was  made  between  1506  and  1619,  and  it  is  the 
shrine  of  St.  Sebald,  in  his  church  at  Nuremberg;  an  exquisite  piece  of 
work — so  beautiful,  so  elegant,  as  that  no  iconoclasm  had  dared  to  tonch 
it  (though  I  must  say  that  Nuremberg  had  been  preserved  from  the  re- 
proach of  that  error) — but  there  it  is,  in  its  freshness  and  its  beauty 
as  it  came  from  the  artist's  hand;  in  the  center,  a  shriue  of  silver,  in 
which  is  the  body  of  the  saiot,  aud  around  it  what  may  be  called  a  cage 
or  grating  of  the  most  perfect  metal  work,  and  with  statues  of  moat 
exquisite  workmanship.  Now  I  do  wish  this  to  be  brought  to  England — 
a  copy,  that  is,  of  it — not  merely  because  it  will  show  what  was  done 
in  ages  that  we  consider  hardly  emerging  fix>m  barbarism ;  not  only  what 
beautiful  inspirations  religion  could  give  the  artist;  but  because  it  will 
show  to  those  who  are  trying  to  raise  the  character  of  any  art  the  trve 
principle  upon  which  alone  it  can  ever  be  raised  to  what  it  was  then.  They 
will  see  the  artist  portrayed  upon  it — Peter  Vischer;  they  will  see  him 
with  his  apron  on;  they  will  see  him  with  his  chisel  and  his  mallet  in 
his  hand;  they  will  see  that  he  aspires  to  nothing  more  than  to  be  a 
handicraftsman,  a  workman  in  metal,  who  yet  could  conceive,  and  then 
dedgD,  this  most  magnificent  production  of  man's  hand. 

Another  example,  something  of  the  same  sort,  we  shall  find  in  a 
oeigbboriog  country.  There  is  at  Antwerp,  likewise,  a  beaatiful  well 
near  the  cathedral;  and  if  you  ask  who  it  was  that  produced  this,  you 
will  hear  that  it  was  one  who  sometimes  had  been  known  as  a  painter, 
and  at  others,  under  the  more  familiar  appellation  of  the  "Blacksmith 
of  Antwerp,"  as  a  blacksmith;  and  there  is  a  piece  of  iron-work  which 
I  fear  that  not  our  most  perfect  works  could  turn  out — certainly  not^ 
nothing  that  could  be  compared  with  it.    And  Qnintiu  Mateys  was 
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a  poor  achool-boy,  vho,  flndiog  tbe  beavy  blacksmith's  work  too  mack 
for  bim,  took  to  drawing  and  coloriug  little  images  of  saints,  to  be 
given  oot  in  processions,  and  tbus  rose  to  be  a  painter  and  an  artist, 
finding  his  first  profession  too  heavy  for  his  strength.  Bat  this  iron- 
work is  a  work  of  art;  it  is  not  a  work  merely  cast  iu  the  lamp,  and 
then  put  together;  bnt  it  is  a  work  that  required  genius,  that  required 
great  artistic  skill ;  it  shows  thaE  the  artist  even  worked  in  iron;  that  a 
man  who  belonged  to  the  very  lowest  branch  of  what  may  be  considered 
the  arts — laboring  in  metal — was  able,  notwithstanding,  to  imagine  and 
to  carry  out  the  most  beautifal  conceptions. 

Now,  coming  to  modem  times,  do  we  find  anything  of  this  sorti  I 
content  myself  with  referring  to  that  last  report  which  I  have  just  men- 
tioned— of  the  department  of  practical  art.  In  that  report  there 
are  incorporated  letters  from  some  of  our  best  silver  and  goldsmiths 
npon  the  character  of  the  artistic  proficiency  of  the  workmen.  I  will 
only  read  one,  forall  in  reality  repeat  the  same  sentiment  "At  present 
we  seldom  find  an  English  workman  who  understands  drawing.  Kot 
one  of  our  English  workmen  has  a  knowledge  of  drawing;"  and  it  is 
said  that,  without  exception,  these  men  will  not  even  go  to  the  school. 
Attempts  have  been  made  to  bring  them  to  the  school  of  practical  art,  that 
they  may  learn  something  of  the  principles  by  which  the  works  in  their 
branch  of  productive  artshould  be  conducted.  They  cannot  be  indoced 
to  go  and  obtain  that  information,  though  it  is  nearly,  or  entirely, 
gratuitously  given.  So  little  taste,  so  little  feeling  of  art  is  there  in 
onr  workmen  now.  Can  we  expect  they  will  produce  works  that  will 
rival  those  of  ancient  timesT  For  there  is  this  broad,  immense  differ- 
enoe:  iu  one,  tbe  artist  was  the  workman;  now,  the  workman  has  only 
a  degree  of  intelligence  above  the  machinery  which  he  uses.  He  can 
apply  those  means  which  are  put  into  his  hand ;  bnt  can  have  no  artistic 
fe«ling  to  give  the  last  touch,  or  even  to  bring  things  to  ordinary  perfec- 
tion. On  the  other  hand,  we  must  be  struck  with  the  difference,  that 
in  France  there  is  much  more  taste,  much  more  knowledge,  much  more 
intelligence,  in  the  actnal  artificer;  the  exhibition  showed,  that,  though 
we  had  magnificent  things  in  silver-work,  and  gorgeous  objects  in 
metallic  productions,  beautiful  and  splendid,  yet,  when  yon  came  to 
look  at  them  with  the  artist's  eye,  you  could  not  help  observing  the 
immense  difference  between  our  English  productions  and  those  of  France; 
though,  be  it  spoken  to  the  glory  of  our  English  goldsmiths,  they  have 
both  tbe  taste  and  the  generosity  and  manificence  to  bring  over  and  to 
employ  the  very  first  foreign  artists;  and  it  was  thus  we  did  produce 
some  objects  tbat  stood  in  competition,  not  with  those  of  the  workman's 
rivals,  but  with  those  of  his  own  coantrymen. 

In  Yecht  there  is  an  example  of  what  the  artists  in  old  times  were. 
He  began  as  a  cotton-spinner ;  he  became  a  manufacturer  of  toys ;  then 
a  button-maker;  and  then  he  began  to  work  with  the  chisel.  Els  ge- 
nius developed  itself.    He  began  to  retoncb  and  repair  ancient  armor, 
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and  then  was  tempted,  seeing  that  these  were  things  sought  after,  (it 
appears  with  the  most  honest  intention,)  to  imitate  them ;  and  he  foand 
that  they  were  hongfat  and  put  in  royal  and  imperial  cahiuets  as  real 
work  of  what  is  called  oiDqnecento.  And  then  he  imitated  the  shields, 
working  exactly  npon  Cellini's  principle,  that  everything,  however  small^ 
is  worked  ont  separately,  and  then  fastened  together ;  that  nothing  is 
cast,  hot  that  everything,  to  the  smallest  tip  of  the  least  finger,  is  hol- 
low; and  he  worked  on,  and  prodnced  it  by  his  artistic  and  carefnl  ma- 
nipulation. He  begaa  to  work  this  way,  and  he  found  his  silver-work  also 
becameconsideredas  ancient,and  was  adopted  into  collections  of  valnable 
antiquities.  He  then  learned  the  power  of  his  own  genius,  and  be  soon 
rose;  and,  when  the  late  i-evolntion  in  France  took  place,  be  had  com- 
missions for  works  to  the  amonnt  of  £60,000.  And  this  was  all  his  oum 
work,  the  production  of  his  own  bands.  However,  his  losses  were  in 
common  with  many  others  who  had  engaged  in  higher  branches  of  art, 
and  he  has  been  since  in  this  country ;  but  certainly  those  specimens  of 
his  work  which  we  had  in  the  exhibitiou  were  not  only  most  beautiful, 
hut  most  exquisite  ;  and  many  persons  who  took  the  pains  to  examine 
in  detail  some  of  the  works  in  silver,  which  were  presented  by  one 
French  house  in  particular — the  Frferea  Maurice — must  have  been  stmck 
by  the  high  artistic  merit  of  them  all.  And  they  all  are  worked  entirely 
bit  by  bit  by  the  artist;  and  it  was  impossible  they  conid  be  executed 
but  by  an  artist  who  cpald  model  as  well  as  draw,  and  who  know  how 
to  treat  his  metal  perfectly,  so  as  to  give  all  the  sofhiess,  beauty,  and 
delicacy  of  the  original  model. 

STow  let  us  proceed  to  what  may  be  considered  a  higher  branch  of 
art,  and  that  is  sculpture.  We  shall  find  exactly  the  same  principle 
throughout;  all  the  greatest  artists  of  the  most  flourishing  period  were 
men  who  did  their  ownieork.  You  are  probably  aware — many,  I  have 
no  doubt,  are — at  the  present  day,  when  a  sculptor  has  to  produce  a 
statue  he  first  of  al{  makes  his  model  in  clay;  prdbably  a  drawingflrst, 
then  a  small  model,  then  a  model  exactly  as  he  intends  the  statue  to  be, 
fnll-sized  and  completely  finished ;  from  this  the  cast  is  taken  in  plaster; 
the  block  of  marble  of  proper  size  is  put  beside  it,  and  a  frame  over  it 
from  which  there  hang  threads  with  weights;  these  form  the  points 
from  which  the  workman  measures,  from  corresponding  lines,  first  to 
the  models,  and  then  fWtm  these  which  arc  over  the  cast  to  the  cast  it- 
self; and  by  means  of  the  merest  mechanical  process  he  gradually  cote 
away  the  marble  to  the  shape  of  his  cast,  and  often  brings  it  so  near  to 
the  finished  work  that  the  artist  himself  barely  spends  a  few  weeks  npon 
it  This  was  so  much  the  case  with  a  very  eminent  sculptor  that  it  is 
well  known  he  hardly  ever  had  occasion  to  touch  it. 

Kow  that  was  not  the  way  the  ancieote  worked :  they  knew  perfectly 
well  that  there  was  more  feeling  in  the  few  touches  which  the  master-hand 
gives,  even  from  the  very  beginning  of  the  work,  than  there  can  be  in 
the  low  and  plodding  process  of  mechanical  labor;  and  we  And  that 
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those  who  were  really  exquisite  sculptors  id  aDcient  times  were  alio 
ffieir  (wm  teorkmen.  Vasari  tells  us  of  Orca^a,  that  he  made  at  Florence 
seven  flgiirea,  all  wtith  hia  own  kand,  in  marble,  which  yet  exist.  Now, 
Orcagna  was  certainly  a  remarkable  person.  He  was  a  sculptor,  painter 
and  an  artist:  and  so  justly  vain,  if  one  may  so  speak,  of  this  varied 
character  of  his  art,  that,  apon  his  monuments  or  scnlptureR,  he  calls 
himself  a  painter ;  upon  bis  paintings,  he  always  calls  himself  a  sculp- 
tor. His  paintings  are  to  be  found  in  the  cemetery  at  Pisa.  The  most 
beanttful  and  splendid  of  his  works  is  the  matchless  altar  in  the  chnrcb 
at  San  Michael,  in  Florence,  of  which,  I  am  glad  to  say,  there  will  be 
an  exact  copy  in  the  future  Crystal  Palace.  This  artist,  now,  whose 
work  is  certainly  most  beautifal,  most  finished,  as  far  as  we  can  gather 
from  his  life,  actually  did  the  worJc  with  his  own  hands,  and  carved  the 
whole  of  the  marble  bimaelf. 

I  shall  have  occasion  to  speak  of  another  celebrated  artist  under  an- 
other bead ;  and  therefore  I  now  will  mention  one  who  became  very  cel- 
ebrated, and  from  whose  life  it  is  evident  that  he  did  the  whole  of  the 
carving  with  his  own  hands,  and  that  is  Bronellescbi.  He  lived  at  tbe 
period  when  art  was  becoming  truly  most  beautitbl — tbe  period  which 
just  preceded  the  appearance,  perhaps,  of  a  still  greater  artist,  hot  who, 
in  some  respects,  departed  from  the  purest  principles  of  art.  He  was 
the  contemporary  of  Donatello,  and  they  were  both  very  great  Mends, 
and  worked  even  in  the  same  church.  An  anecdote  related  by  Vasari, 
in  the  life  of  Donatello,  will  show  ua  how  truly  Branelleschi  was  not 
merely  a  sculptor,  but  a  carver  who  performed  the  work  with  his  own 
hand,  H©  tells  us  that  Donatello  had  received  a  commission  to  carve 
a  crucifix,  (which  yet  exists  in  tbe  church  of  Santa  Croce,  under  a  beaa- 
tiful  painting  by  Taddeo  Gaddi,)  and  that  be  produced  what  was  con- 
sidered a  very  fine  work ;  hut  he  was  anxious  that  his  friend  Bmnelles- 
chi  should  see  and  approve  of  it.  He  invited  him  therefore,  one  day,  to 
inspect  it ;  which  shows  that  the  work  bad  been  covered  np  and  con- 
cealed during  the  execution.  Brunelleschi  looked  at  it,  and  said  noth- 
ing. His  friend  Donatello  felt  hurt,  and  said,  "I  have  brought  yon 
here  to  give  me  your  opinion;  tellmecandidlywhat  do  you  think  of  ItT" 
"Well,  then,"  Brunelleschi  said,  "I  will  tell  you,  at  once,  that  it  is  a 
figure,  not  of  Christ,  but  of  a  peasant  or  a  rustic.^  Donatello  was  in- 
dignant It  was  perhaps  the  most  beautiful  specimen  of  tbe  subject  in 
carving  that  had  been  produced  j  and  he  used  an  expression  which  be- 
came a  proverb ;  and  I  cannot  help  remarking  how  many  expressions  of 
artists  have  turned  into  proverbs.  Tbe  expression  in  Italian  means 
this:  "Take  a  piece  of  wood,  and  make  another."  Brunelleschi  did  not 
reply.  He  went  home.  He  did  take  a  piece  of  wood.  He  said  nothing 
to  Donatello,  and  he  carved  his  crucifix.  When  it  was  quite  finished,  he 
met  Donatello,  and  said,  ''  Will  you  come  and  sup  with  me  this  even- 
ingl"  (Now  I  narrate  this  anecdote  partly  because  it  shows  us  what 
the  great  artists  were — that  they  were  not  great  gentlemen  living  in  any 
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particular  stylo.)  '*  I  will  do  so  with  pleaBnre,"  said  Donatello.  "  Then 
come  along ; "  and  Bninelleschi,  as  they  went  on,  stopped  at  the  market, 
bought  eggs  and  cheese  for  their  sapper,  put  them  in  an  apron,  and  said 
to  Donatello,  "Now,  yon  carry  these  tomyhoose  while  I  huy  something 
else,  aod  111  follow  you."  Donatello  entered  the  room,  saw  the  crucifix, 
let  fall  his  apron,  and  smasiied  the  eggs.  Brunellescbi  sood  followed, 
and  found  Donatello  with  his  hands  stretched  out,  and  his  mouth  open, 
looking  at  this  wonderful  work.  "  Gome,"  said  he  to  Donatello,  "  where's 
oursupperl"  "I  have  had  my  supper,"  said  he;  "you  get  what  you  can 
out  of  what  is  left."  And  then,  like  a  true,  noble-hearted,  generous 
ai-tist,  he  took  his  Mend  by  the  hand,  and  said,  "  Yon  are  made  to 
represent  Christ;  I,  only  to  represent  peasants."  Now,  this  shows,  as  I 
said  before,  that  this  poor  artist  carried  on  his  own  work  with  his  own 
hands,  shut  up  in  his  own  honse;  in  fact,  that,  as  Vasari  tells  as,  he 
never  allowed  any  one  to  see  it  until  it  was  quit**  completed. 

There  can  be  no  doubt  that,  among  all  the  names  celebrated  in  art, 
there  is  not  one  that  can  be  put  in  comparison  with  that  of  Michael  An- 
gelo }  a  man  who,  not  merely  &om  his  follower,  disciple,  and  intimate, 
Yasart,  but  even  from  jealous  and  envious  and  ill-tempered  Benvenato 
Cellini,  receives  constantly  the  epithet  of  "  the  divine."  No  man  cer- 
tainly ever  had  such  a  wouderful  soul  for  art,  in  every  department:  the 
cupola  of  St.  Peter's,  as  an  architect;  his  Uoses  and  his  Christ,  as  a 
sculptor ;  and  his  Last  Judgment,  on  the  ceiling  of  the  Sistiue  Chapel, 
as  a  painter,  are  three  moQumontfi  which  would  have  made  the  eternftl 
&me,  not  of  three,  bat  of  a  hundred,  artists  in  each  department.  Great, 
noble,  generous,  and  though  perhaps  somewhat  in  his  temper  not  amia- 
ble, yet  sternly  honest  in  all  his  dealings,  he  seems  to  have  been  the 
great  center  around  which  the  art  of  his  period  revolved.  There  was 
no  one  so  great,  so  sublime  in  any  particular  branch  of  it,  that  did  not 
look  up  to  Michael  Angelo,  and  consider  him  his  superior.  It  is  acknowl- 
edged that  lEafi^lle  went  into  the  Sistine  Chapel,  and  saw  Angelo's 
wonderful  works,  and  changed  entirely  bis  style  upon  beholding  them ; 
and  it  is  particularly  acknowledged  by  the  writers  of  that  time,  that  in 
every  other  department — civil  engineering,  &c. — he  was  considered 
equally  supreme.  Now,  you  would  suppose  that  this  man,  upon  whom 
commissions  poured  in  every  day  for  great  works,  would  have  employed 
a  uumtwr  of  artisans  to  assist  him;  that  he  would  have  had  carefully 
prepared  models,  which  he  would  liave  intrusted  to  skillful  artificers, 
so  as  to  lighten  his  labor.  But  no  such  thing.  There  is  every  evidence 
we  can  desire,  that,  from  the  beginning  to  the  end,  Michael  Angelo  per- 
formed the  whole  of  his  own  work;  that  he  began  with  the  piece  of 
marble  as  it  came  from  the  quarry ;  that,if  not  always,  pretty  generally, 
he  did  not  even  condescend  to  make  a  design  beyond  a  small  wax 
model,  but  immediately  set  to  work  with  chisel  and  mallet  on  the  figure 
which  he  bad  in  his  imagination,  and  which  he  knew  was  as  truly  lurk- 
ing in  the  inanimate  block.    Vasari  shows  us,  in  fact,  from  his  unfiu- 
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ished  pieces,  in  vliat  w&y  be  must  have  mapped*  out  the  marble  and 
doae  tlie  vork  himself;  and  tbat  is  why  we  have  so  many  vast  pieces 
by  him  unfinished :  either  the  Btioke  did  not  come  ont  as  lie  desired,  or 
it  went  too  far  into  the  marble,  and  spoilt  his  labor.  Bnt  so  it  is,  tbat 
by  far  the  greater  part  of  those  gigantic  pieces  which  he  finished,  if  not 
all,  were  the  prodactioos  of  his  own  hand,  as  well  as  of  his  intellect 

When  about  seventy-five  years  of  age,  Vasari  tells  as,  he  used  to  be 
jnst  as  indefatigable  with  his  chisel  and  hammer  as  when  he  was  a  stout, 
young  man.  He  bad  near  his  bed-room,  if  not  in  it,  (for  he  lived  in  a 
most  primitive  and  simple  manner,)  an  immense  block  of  marble,  and, 
when  be  had  nothing  else  to  do,  he  used  to  be  hammering  at  that;  and 
when  asked  why  he  so  continuously  worked  at  this  branch  of  his  vari- 
ous arts,  he  used  to  reply  that  be  did  it  for  amusement,  to  pass  his  time, 
and  that  it  was  good  for  his  health  to  take  exercise  with  the  mallet. 
He  undertook  at  tbat  age,  out  of  an  enormous  block  of  marble,  to  bring 
out  four  figures,  larger  than  life,  representing  the  descent  from  the 
cross;  and  he  bad  nearly  worked  ont  the  figure  of  our  Lord,  when,  hai>- 
pening  to  meet  with  a  vein  that  was  hard  and  troublesome,  be  one  day 
broke  it  into  half  a  dozen  pieces.  It  was  seen  in  this  state  by  a  friend, 
and  bis^rvant  begged  it  for  him.  It  was  put  together,  and  it  is  now 
to  be  seen  at  Florence.  ButVasari  says  that  it  was  necessary,  in  order 
to  give  him  occupation,  to  get  another  large  block  of  marble  and  pat  it 
near  his  bed,  that  so  he  might  continue  at  his  work ;  and  he  began 
another  group  of  the  same  sort.  This  was  at  the  age  of  seventy-five. 
And  Vasari  gives  us  an  interesting  account  of  how  he  worked :  he  says 
he  was  remarkably  sober,  and  while  performing  his  greatest  works,  such 
as  the  paintings,  he  rarely  took  more  than  a  crust  of  bread  and  a  glass 
of  wine  for  his  dinner.  This  sobriety,  he  says,  made  him  very  vigilant, 
and  not  require  much  sleep  j  and  very  often  in  the  night  he  used  to  rise, 
when  he-conld  not  steep,  and  work  away  with  his  chisel,  having  made 
for  himself  a  sort  of  helmet,  or  cap,  out  of  pasteboard,  and  upon  the 
middle  of  this,  in  the  top,  he  had  his  candle,  so  that  the  shadow  of  his 
body  never  could  be  thrown  upon  the  work. 

Apropos  of  this,  Yasari  teUa  us  an  anecdote  which  is  interesting  as 
showing  the  character  of  Michael  Angelo  and  of  his  time.  Yasari 
observes  that  he  never  used  wax  candles  for  this  purpose,  but  a  particu- 
lar sort  of  candles  made  of  goat's  tallow,  which,  he  says,  are  particularly 
excellent.  Wishing  to  make  him  a  present,  he  (Yasari)  sent  to  Michael 
Angelo  his  servant  one  day  with  four  bags  of  these  particular  candles, 
containing  forty  pounds  of  them.  The  servant  brought  them;  and 
Michael  Angelo,  who  never  accepted  a  present,  t«ld  him  to  take  them 
back  again,  he  would  not  receive  tbem.  The  servant  said,  "They  have 
nearly  broken  my  arm  in  bringing  them,  and  1  shall  not  carry  them 
back."  "Then  do  what  you  like  with  them,"  said  Michael  Angelo. 
"Then,"  replied  the  servant,  "I  observed,  as  I  came  to  your  house,  that 
just  before  your  door  there  was  a  nice  bed  of  just-hardened  mud:  I'll  go 
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and  stick  all  the  candles  in  this,  and  light  them  all,  and  leave  them 
there."  Michael  Angolo  said,  "  No,  I  cao't  allow  yoa  to  make  such  a 
ooafusion  as  there  would  be  about  my  door;  no  you  may  leave  them." 
This  shows  the  homely  and  friendly  way  iu  which  the  artists  lived  among 
themselves. 

We  have  a  very  interesting  acconut  of  the  manner  in  which  he  nsed 
to  work  at  his  marble,  from  a  contemporary  French  writer,  who  says: 
"  I  can  say  that  I  have  seen  Michael  Angelo,  when  he  was  abont  sixty 
years  of  age,  and  not  then  very  robust,  make  the  fragments  of  marble 
fly  about  at  such  a  rate,  that  he  cut  off  more  in  a  qnarter  of  an  hoar  than 
three  strong  young  men  could  have  done  in  an  hour — "  a  thing  almost  in- 
credible to  any  one  who  has  not  seen  it;  and  he  nsed  to  work  with 
such  fury,  with  such  an  impetus,  that  it  was  feared  he  would  dash  the 
whole  marble  to  pieces,  making  at  each  stroke  chips,  of  three  or  foni 
fingers'  thick,  fly  off  into  the  air;"  and  that  with  a  material  in  which, 
if  he  had  gone  only  a  hair's-breadth  too  far,  he  would  totally  have  de- 
stroyed the  woik,  which  could  not  be  restored  like  plaster  or  clay. 

Going  now  to  another  part  of  the  world  for  the  same  art,  we  return 
to  Nuremberg,  and  find  a  most  magnificent  piece  of  sculpture  in  stone, 
unrivaled  in  the  delicacy  and  exquisite  beanty  of  the  work,^tbat  is 
the  tabernacle  in  the  church  of  St.  Lawrence.  It  rises  from  the  gronnd 
and  goes  up,  not  merely  to  the  top  of  a  very  high  church,  running  along 
like  a  plant,  with  one  of  the  pillars  against  which  it  is  built;  but,  as  if 
the  church  was  not  high  enough  for  it,  creeping  far  beyond,  and  making 
the  most  graceful  termination,  which  has  nothing  similar  in  works  of 
this  sort.  So  beautiful  and  delicate  is  the  whole  work,  representing  all 
the  mysteries  of  our  Lord's  life  and  passion,  that,  for  a  long  time,  i>eople 
used  to  assert  that  it  was  not  stone,  but  modeled  in  some  composition. 
But  it  has  been  proved  beyond  doubt  that  it  is  stone.  Now,  the  man 
who  made  this  was  a  mason — a  common  working  atone-mason^Adam 
Eraft,  who  built  part  of  the  tower  of  the  church,  and  whose  name  is 
upon  it  as  the  mason  who  built  it;  and  he,  until  1490,  when  he  was 
fifty-three  years  of  age,  had  never  attempted  to  work  as  a  sculptor; 
and  yet,  before  he  died,  he  had  not  only  executed  many  beautiful  works, 
and  among  them  a  carved  staircase  in  the  tower,  but  this  exquisite 
work,  which  is  without  a  parallel.  He  has  represented  the  whole  of  it 
as  supported  by  three  kneeling  figures,  himself  and  bis  two  apprentices, 
who  executed  atone  the  whole  work. 

We  see,  therefore,  that  wherever  there  has  really  been  grand  or  noble 
work  executed  by  sculptors,  they  have  been  artificers  at  well  as  desiffuert ; 
ikey  have  done  the  tcori  with  their  own  hands,  m  well  as  imagined  it  in  their 
own  fancies. 

Let  us  go  now  to  another  department  of  art.  We  have  treated  of  met- 
als and  carved  work  in  wood  and  stone.  Let  us  now  go  to  pottery.  I  have 
already  obser\-ed  that  those  beantiFul  vases,  known  by  the  name  of  Etrus- 
can, were  really  made  originally  for  domestic  nse;  that,  consequently. 
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they  were  mnde  by  the  potter,  aod  oot  by  a  fine  artist  oiily.  This 
has  been  fally  proved.  It  used  tu  be  tbougbt  at  one  time  that  they  were 
all  funereal,  or  of  symboUcal  use,  beiag  (onnd  almost  entirely  iii  tombs ; 
bat  it  has  be«c  proved  that  the  greater  part  of  them  were  for  the  cobuuod 
domestic  purposea  of  the  table  and  the  household;  that  some,  indeed, 
were  given  as  prizes  at  the  games,  tilled  with  oil;  others  were  marriage 
presents,  kept  with  more  care  in  houses,  but  still  they  were  the  work  of 
the  potter,  and  mast  bave  been  produced  entirely  by  hand.  Pottery 
was  so  much  considered  as  a  branch  of  art,  that  in  eai'ly  Borne,  in  the 
time  of  Nnma,  there  was  a  college  of  potters ;  they  were  ennobled  by 
being  made  a  special  guild.  Any  one  who  went  through  the  exhibition 
must  have  been  particularly  struck  with  the  elegance  of  forms  which 
previuled  in  all  the  Indian  and  also  iu  the  Turkish  pottery;  and  the 
common  vessels,  used  to  carry  water  on  the  head  by  the  peasantry  of 
Italy  and  Spain,  have  the  same  elegance  of  form  wfaicli  very  little  of  our 
china,  or  of  our  finest  pottery,  can  exhibit ;  and  the  question  naturally 
suggests  itself,  how  is  this,  that  in  many  conutries  there  should  be  such 
beautiful  productions,  and  at  the  same  time  that  we  should  not  be  able 
to  give  the  same  beauty  of  formi  The  answer  to  this  is  given,  I  think, 
very  correctly  by  Mr.  Digby  Wyatt,  in  bis  beautiful  work  on  the  late 
exhibition.  He  observes  that  "there  can  be  no  doubt  that  the  reason 
of  this  beauty  in  the  old  pottery  and  iu  that  of  the  East  is,  that  it  is  made 
entirely  hy  the  workman  himself.^  There  can  be  little  doubt  that  the  most 
beautiful  forms  of  Greek  and  Etruscan  vases  have  been  generated  by  a 
simple  process  of  formation,  and  by  the  refined  delicacy  of  touch  acquired 
by  the  potter  during  yean  of  practice.  The  perfect  outline  of  some  of 
the  commonest  objects  of  iwttery  from  India,  Tunis,  Turkey,  and  the 
rest,  demonstrate  the  methods  by  which  contours  equal  in  grace  to  the 
Etrurian  and  those  of  Magna  Greecia  bave  been  produced.  In  the  finer 
work  of  pottery  among  us,  a  distinct  person  is  employed  to  design  from 
him  who  makes  the  object;  the  one  makes  the  pattern,  and  a  mold 
is  then  made  of  the  same  figure  as  is  given.  But  in  the  ancient  and 
oriental  objects,  the  beauty  of  form  is  attributed  to  tite  art  being  literally 
in  the  potter's  jingert ;  and  he  acquires  by  the  mauipulation  a  fineness  of 
touch,  a  delicacy  of  eye,  which  enables  him  to  produce  beautiful  forms, 
which  no  one  in  the  abstract  could  imagine."  This  is  corroborated  by'  the 
fact  that  iu  the  British  Museum,  iu  the  great  gallery  where  the  Etruscan 
vases  are  kept,  you  will  find  two — an^  if  you  search  the  Vatican  and 
Bourbon  Museum,  and  all  the  collections  in  Europe,  yon  will  not  find 
two — jierfectly  alike ;  there  is  a  difference  in  them,  which  shows  tbey 
were  not  produced  by  a  model,  but  simply  out  of  hand ;  and  I  have  no 
doubt  that  the  influence  of  this  working  in  clay  without  a  pattern  is  to 
be  traced  in  all  the  works  in  metal  and  in  glass  of  the  ancients;  because, 
no  doubt,  the  eye  of  the  man  who  worked  iu  bronze  had  been  formed 
by  his  familiarity  with  the  beautiful  patterns  which  came  forth  every 
day  from  the  hands  of  the  workmen  in  clay.    I  find,  too,  it  is  mentioned 
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in  Pliny,  that  whea  a  knigbt  aamcd  Octavihs,  in  the  time  of  Au^stns, 
wisbed  to  bave  a  va«e  made,  it  cost  bim  a  talent,  or  apwards  of  £50,  to 
have  the  model  made:  wbicb  sbows  tbattbe  clay  model  was  to  be  mod- 
eled before  the  marble  vase  was  sculptared.  In  tbia  art,  then,  tbe  pro- 
ducer is  tbe  desiguer,  tbe  artist  is  tbe  artisan,  and  hence  cornea  perfect 
ieautp. 

Next  to  this  must  be  mentioned  a  very  important  branch  of  prodnotive 
art,  in  wbicb  the  art  of  design  is  always  necessary  to  be  in  combination 
with  the  actaaJ  manufacture;  and  that  is  china,  or  painting  upon  pot- 
tery. The  Etruscan  vases  are  often  simple,  sometimes  of  one  color, 
sometimes  they  have  nothing  of  ornament;  at  other  times  they  have 
most  beantifnlly  executed,  tbongb  sketchy,  scenes  of  ancient  mythology, 
or  very  frequently  firom  tbe  "Iliad."  These  are  done  in  away  which 
shows  there  must  have  been  hundreds  of  artists  who  could  do  that  work. 
Very  frequently  it  was  not  a  painter  who  did  them,  but  the  man  who 
was  at  work  on  tbe  pottery  throughout ;  and,  although  mere  sketches, 
they  are  considered  as  containing  the  elements  of  very  beautiful  draw- 
ing. If  we  come  to  speak  of  tbe  art  of  modem  times,  a  remarkable 
instanceof  genius  persevering  in  its  work  maybe  taken  from  tbe  history 
of  Bernard  Pallissy.  He  was  an  artist,  but  as  a  painter  of  comparatively 
hnmble  pretensions;  for  he  tells  ns  be  nsed  to  paint  figures,  images,  and 
soon;  but  in  this  he  was  an  artist,  to  a  certain  extent.  He  tell  ns 
bimself,  in  the  biography  be  has  written,  that  iu  1544,  when  there 
seemed  not  to  have  been  anything  approaching  to  ornamental  pottery 
in  France,  be  happened  to  see  au  Italian  cup,  which  struck  bim  as  being 
very  beautiful;  and  be  thought  to  himself,  "Why  could  not  this  be 
produced  in  Francef  He  set  to  work.  He  was  a  poor  man,  hardly 
educated;  but  he  bad  a  great  turn  for  chemistry,  and  was  particularly 
desirous  of  finding  out  a  manner  of  enameling  pottery,  and  especially 
a  white  enamel,  which  he  at  length  contrived  to  make.  Ho  took  his 
worked  to  be  baked  in  glass-bouses,  and  found  it  completely  fail ;  then 
he  set  to  work  in  his  own  boose,  and  built  a  furnace  for  the  purpose. 
He  pnt  his  ingredients  into  the  furnace;  they  would  not  set  nor  harden. 
He  had  spent  all  bis  money,  and  be  gradually  pawned  all  his  clothes,  and 
burnt  every  article  of  furniture,  to  keep  up  the  furnace,  and  pnlled  up 
tbe  fhtit  trees  in  his  garden,  and  then  the  very  floor  of  the  bouse,  to 
keep  up  the  fire.  Still  the  work  was  all  spoiled.  When  he  went  out 
the  people  charged  him  with  being  a  coiner;  he  was  ridiculed  as  mad; 
and  every  sort  of  annoyance  came  on  bim.  He  persevered  yet;  and, 
having  found  that  his  furnace  wonid  not  act,  he  pulled  it  down,  and  with 
his  own  hands  bringing  the  lime  and  bricks,  he  buUt  another  furnace, 
and  then  sat  for  six  days  and  nights  watching  the  fire.  Then  be  got  a 
little  money  by  having  a  commission  to  make  a  survey,  and  came  back 
to  bis  work,  and  tried  agalu.  The  mortar  he  nsed,  however,  happened 
to  have  some  deficiency  in  it;  and,  just  as  the  pottery  was  going  to  set, 
be  beard  a  crack,  and  the  pebbles  in  the  mortar  began  to  fly  and  broke 
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his  enamel.  He  set  to  \Fork  again,  and  pat  his  materials  again  ia  the 
fire;  and  this  time  there  was  a  tremendons  explosion,  the  ashes  barst  in 
and  the  whole  of  bia  work  was  covered  with  blaek,  eo  firmly  set  into  the 
enamel  that  it  all  had  to  be  thrown  away  except  a  few  pieces,  by  which 
he  made  a  trifle.  For  sixteen  years  be  persevexed  in  this  way,  and 
then  was  crowned  with  success,  and  produced  the  finest  specimens  of 
colored  and  beaatifnl  pottery,  sach  as  are  to  this  day  songbt  by  the  ca- 
rious; and  he  received  a  situation  in  the  king's  household,  and  ended 
his  days  in  comfort  and  respectability. 

I  could  mention  the  beautiful  earthenware  of  the  sixteenth  century, 
known  by  the  name  of  "  Raphael's  ware,"  because  it  is  supposed  that 
Baphael  himself  did  not  disdain  to  make  designs  fbr  common  pottery, 
pottery  not  to  be  used  merely  by  the  rich,  but  to  be  found  in  the  common 
cottages  and  houses  of  ordinary  classes ;  the  most  beautiful  specimens 
being  in  the  apothecaries'  shops  of  Padua  and  Yerooa.  There  we  have 
the  employment  of  high  art  in  the  decoration  of  a  common  and  ordinary 
object;  for  the  pottery  itself  has  no  particular  pretensions  to  elegance  of 
make,  but  yet  one  of  these  plates,  thick,  heavy,  clumsy,  and  coarse  as 
they  are,  is  worth  a  service  of  modem  production  as  a  work  of  art. 

Another  department  is  statuary  in  pottery,  which  presents  some  very 
interesting  features  in  the  history  of  art.  Its  very  origin  is  exceedingly 
interesting.  Pliny  gives  it  to  us  as  the  invention  of  a  certain  potter,  of 
very  ancient  date,  whose  daughter,  when  parting  with  a  youth  to  whom 
she  was  engaged,  did  what  I  dare  say  some  of  you  have  done,  made 
him  stand  before  the  lamp,  so  as  to  throw  his  shadow  on  the  wall,  and 
so  sketch  his  head  and  face ;  and  the  father,  wishing  to  preserve  tfaia 
sfeeteh,  took  some  of  his  clay,  and  filled  ap  the  outline,  and  made  a 
bass-relief  of  the  countenance.  That  piece  of  pottery,  at  the  time  when 
the  Romans  first  became  acquainted  with  art,  aad  carried  away  the 
monuments  of  Greece,  was  preserved  in  the  temple  of  the  Nymphs,  at 
Corinth,  as  a  treasure  of  art — as  the  first  germ  ftom  which  had  been 
developed  some  of  the  most  beautiful  productions  of  that  kind.  At  the 
time  of  the  Roman  kiu^  of  the  race  of  Tarqain,  the  inbabiCnuts  of  Italy 
had  arrived  at  such  perfection  in  this  art  that  they  used  to  make  chariots, 
horses,  and  other  representations  of  clay,  so  well  baked  thiit  they  could 
be  placed  in  the  open  air,  and  stood  for  many  centuries  without  injary ; 
and,  ia  fact,  we  find  them  now  among  Etruscan  mooumeu  ts.  The  Romans 
must  also  have  learned  well  how  to  paint  them ;  because  we  find  it 
stated  that  there  was  an  artist,  whom  Varro  particularly  mentions,  who 
imitated  fruit  in  pottery  so  perfectly  as  to  deceive  any  one,  and  make 
one  think  it  was  real. 

But  the  most  interesting  example  of  this  application  of  high  art  to 
such  products  is  what  we  find  in  the  life  of  aa  eminent  artist,  and  at  the 
same  time  a  potter,  Luca  della  Robbia.  He  was  put,  when  quite  a  boy, 
apprentice  to  a  jeweler.  He  very  soon  began  to  make  things  in  bronze; 
he  gave  up  mere  small  modeling,  and  began  upon  marble,  and  succeeded 
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ver?  well.  He  worked  the  wbole  of  tlie  day  at  his  chiseting,  and  sat  ap  all 
the  uight  drawing.  He  was  poor;  lie  was  hung^  and  cold ;  and  tbe 
only  means  he  had  of  wanning  himself  at  night  was  to  pot  his  feet  in  a 
ba^et  of  shavings,  while  he  sat  there  drawing,  and  would  not  be  driven 
from  it.  Now,  there  was  an  education  for  him,  beginning  first  with  small 
work,  and  exercising  his  patience  and  skill  in  that  way.  Sigismund 
Malatosta,  the  great  patron  of  art  at  Biuini,  was  then  building  a  splen- 
did church,  and  he  sent  to  Florence  to  find  workmen  to  do  the  carving; 
and  Lnca  della  Bobbia  was  engaged  for  this  purpose.  He  had  at  that 
time  been  a  silversmith's  apprentice,  had  executed  works  in  marble  and 
bronze,  and  was  set  to  undertake  that  noble  work  at  Bimini;  and  how  old 
was  he  when  Sigismund  engaged  him  1  Ho  was  Jifteen  I  And  what  pains 
and  study  mast  have  been  gone  through  in  that  time  by  the  poor  boy  to 
make  himself  really  an  artistl  HesncoeededadmirablyatBimini,  and  came 
back  and  received  a  commission  to  work  with  Donatello,  to  make  a  screen 
forao  organ,  and  a  bronze  door.  After  all  this,  he  suddenly  discovered  a 
totally  new  branch  of  art — modeling  in  pottery.  He  first  contrived  to 
manufacture  his  own  clay;  he  then  discovered  a  mode  of  glazing  it  to 
such  perfection  that  centuries  of  weather  do  not  in  the  least  affect  it. 
He  then  contrived  to  color  it  in  the  most  beautiful  manner;  and  all 
Florence,  and  every  part  of  Italy,  may  be  said  to  be  filled  with  works  of 
art  equal  to  anything  produced  in  marble,  and  valued  as  high.  He  went 
on  improving  hie  art;  he  began,  then,  tesselated  pavements,  and  outsides 
of  chorches,  which  are  most  beautiful ;  and  then,  taking  to  himself,  not 
a  number  of  workmen  to  mold  onder  him,  but  two  near  relatives  of  his, 
who  were  also  artists  and  sculptors  in  marble,  and  who  had  left  marble 
to  come  to  work  in  clay,  this  family  carried  on  the  same  work  to  the 
third  generation,  when  the  secret  of  the  art  expired  with  the  family. 
Bat  in  those  three  generations,  till  Pope  Leo  gave  the  commission  of 
making  the  pavement  of  the  lAggie  Baffaelle,  this  family  made  an  infi- 
nite number  of  original  works  of  art,  executed  by  hand,  colored  and 
baked  by  themselves.  Now,  there  is  a  whole  family  of  artists,  in  whom 
the  productive  and  artistic  skill  were  united.  In  onr  estimation  we 
shotdd  say  what  a  descent  that  was  for  a  sculptor  in  bronze  and  marble 
to  come  to  a  mere  pott«rI  But  I  will  read  to  yon  Vasari's  sentiments 
on  that  subject,  who,  as  the  great  biographer  of  artists,  and  who  lived 
among  artists,  and  was  himself  an  artist,  may  be  allowed  to  have  a  right 
sentiment  upon  it.  He  says:  "Luke  therefore,  passing  from  one  sort  of 
work  to  another,  from  marble  to  bronze,  and  &om  bronze  to  clay,  did 
Bo,  not  from  any  idleness,  n<nr  f[x>m  being,  like  many  others,  capricious, 
unstable,  and  discontented  with  bis  art,  but  bectuise  be  felt  himself 
drawn  to  new  pursuits,  and  to  an  art  reqniriug  less  labor  and  time,  and 
rendering  him  more  gain ;  hence  the  world  and  the  arts  of  design  became 
enriched  with  aa  art,  new,  useful,  and  most  beautiful;  and  be,  with  glory 
and  praise,  immortal  and  unfailing." 
We  are  told  by  Pluiy  that  it  was  in  the  time  of  Aagustus  the  prao 
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tice  was  introduced  of  painting  the  walla  of  houses.  Temples  were 
□udoabtedly  paioted  before;  becanse  he  tells  us,  that,  when  the  temple 
of  Ceres  was  falling  into  rains,  the  paiutings  of  Demophilus  were  cat 
away  from  the  walls,  (as  is  sometimes  now  done  with  fi-eacoes,)  and  pat 
into  frames  in  order  to  preserve  them.  On  one  occasion,  by  the  way, 
the  city  of  Rhodes  was  saved,  when  Demetrius  besieged  it,  because  he 
fefired  a  beautiful  painting  would  be  destroyed  that  was  on  the  wall  of 
one  of  the  buildings.  This  painting  of  walls  corresponded  to  our  paper- 
hangings.  What  we  do  by  putting  on  stained  or  colored  paper,  they 
did  with  the  brush  and  the  skill  of  the  artist.  The  walls  of  Pompeii 
'  and  Hercnlaneum  are  covered  with  most  beautiful  paintings,  not  merely 
ornamental  patterns  and  arabesques,  but  there  is  sach  a  mixture  of 
the  mere  ornament,  and  of  figures  peifectly  designed  and  colored,  as  to 
Bhow  that  there  was  no  distinction  made  then  between  the  painter  of 
a  fresco  and  the  house  decorator;  the  artist  was  himself  the  performer  of 
the  work,  and  so  beautiful  is  it,  that  we  hare  hardly  anything  in  modern 
times  superior  to  what  is  commonly  found  on  the  walls  of  the  private 
bouses  of  cities  which  were  in  a  province  remote  from  tbe  capital,  and 
which  bad  no  particular  recommendation,  that  we  know  of,  as  seats  of 
art. 

We  have  an  instance,  also,  in  modem  rimes.  Perhaps  one  of  the 
most  beautiful  productions  of  modern  art  is  the  painting  of  that  gallery 
to  which  I  have  alluded,  where  wo  see  that  Bafaelle  undertakes  to  do 
what  now  one  would  never  think  of  committing  to  the  hands  of  any  one  higher 
than  a  common  house-decorator.  No  nobleman,  nor  even  a  monarch,  would 
think  of  asking  the  first  artist  of  the  kingdom  to  design  the  ornament 
of  a  gallery,  scroll-work,  and  grotesques,  or  mechanical  oruament,  which 
now  would  be  done  by  a  common  process  or  a  common  hand.  But  in  a 
former  age  there  was  no  distinction  made  between  what  we  now  consider 
the  higher  and  the  lower  sorts  of  art;  but  the  whole  of  art  was  regarded 
as  one  thing  ;  the  greatest  of  artists  considered  it  was  his  place  to  make 
even  the  smallest  work — which  might  be  inaiguificaut  in  itself— graat 
aod  noble,  and  to  stamp  the  highest  impress  of  art  on  the  commouest 
and  most  ordinary  commissions  that  were  given  to  him. 

I  will  now  speak  of  a  department  of  art  which  will  interest  you, 
perhaps,  more  than  others — art  applied  to  textile  fabrics.  There  is  a 
great  difference  between  what  art  can  do  in  this  department,  and  what 
it  can  do  for  those  through  which  I  have  x^asscd ;  because  the  others 
are  iu  their  nature  more  lasting;  they  are  to  continne  for  a  time ;  they 
are  worth,  therefore,  the  attention  and  care  of  artists  of  the  very  high- 
est class.  Tbe  fashions  of  textile  fabrics  are  perishable  and  fragile; 
they  are  capricious  and  changeable;  therefore  it  is  impossible  to  have 
the  time,  the  leisure,  and  the  same  degree  of  labor  expended  on  them 
as  is  necessary  to  produce  a  great  work  of  art.  I  have  read  with  con- 
siderable pleajiure,  and  can  bear  testimony  to  tbe  important  suggestions 
in  a  pamphlet  or  lecture  on  this  subject  delivered  in  this  city  by  Mr. 
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Potter.  He  is  qaite  correct  in  his  estimate  of  tbe  somewbat  exaggerated 
ideas  n-hicU  may  e.^i3t  of  the  power  of  art  in  conaection  with  that  which 
is  not  durable,  and  which,  iu  reality,  has  its  value,  necessarily,  for  only 
a  brief  period.  I  agree,  therefore,  with  him  on  that  subject ;  but  at  the 
same  time  I  accept  as  very  important  hie  concession  that,  even  with 
regard  to  that- degree  of  art  which  is  compatible  with  the  nature  of  the 
substance  on  which  it  is  to  be  displayed,  we  do  not  do  what  we  ought  to 
do,  aud  that  we  fall  short  of  our  neighbors,  tbe  French;  or  at  least,  that, 
while  in  tliat  which  is  of  secoodary  character  we  have  put  forth  such 
perseverance  and  study  as  to  have  attained  an  equality  with  them, 
there  is  a  point  in  that  tchich  is  mare  delicate  and  perfect  which  we  have 
not  reached.  Tbis  is  an  important  concession.  It  apx>ear8  there  ia  some 
reason  why,  in  France,  they  can  produce,  even  in  printed  fabrics,  a 
superior  and  more  delicate  artistic  effect  than  can  as  yet  be  given  here ; 
and  I  shall  have  to  speak  of  the  reason  of  this,  which  accords  completely 
with  what  I  have  said,  because  in  these  works,  which  are  not  made  ab- 
solutely by  handicraft,  but  with  tbe  assistance  of  mechanical  skill,  there 
must  be  a  distinction  between  the  designer  and  the  mere  workman — a 
man  who  keeps  the  machine  in  motion,  and  puts  tbe  work  through  it; 
although,  no  doubt,  it  is  necessary  for  the  designer  also  to  have  a  con- 
siderable acquaintance  with  the  process  by  which  his  design  is  to  be 
brought  out  iu  actual  manufacture.  I  only  wish  to  observe  how  the 
principle  comes  down  here.  You  kuow  the  cartoons  at  Ilampton  Court, 
the  most  perfect  aud  finished  work  of  art  of  Kaffaellc.  You  would  sup- 
pose those  would  be  a  labor  of  years,  for  they  are  all  by  his  own  hand, 
perhaps  hardly  aided  by  a  disciple ;  and  nothing  can  be  more  perfect 
than  the  outline  aud  artistic  distribution  of  the  parts  of  the  painting. 
M'bat  were  these  cartoons  t  Simply  drawings  for  tbe  loom.  Eaffaelle 
did  not  think  it  below  him  to  draw  patterns  which  were  to  be  sent  to  HoUand 
or  Belgium,  and  there  to  be  ej^uted  in  tJie  loom  by  weavers  of  a  carpet. 
This  shows  bow  the  \ory  highest  ideal  art  may  bend  witbou  t  degradation 
to  assist  practical  art  with  all  its  powers  and  resources;  and  where  the 
union  of  tbe  two  in  the  same  person  cannot  be  got,  then  we  have  to  thiuk 
of  the  means  by  which  the  harmonious  combination  of  both  may  be 
brought  to  produce  one  effect.  While  upon  this  subject,  I  am  temxtted 
to  (juote  some  beautiful  lines  upon  the  subject  from  one  of  our  oldest 
but  wisest  poets;  one  who  calls  himself,  upou  his  tomb,  "  tbe  servant 
of  Queen  Elizabeth,  the  councilor  of  King  James,  and  the  friend  of  Sir 
Philip  Sidney,"  Lord  Bi-ooke.  Speaking  as  if  it  was  considered  in  those 
days  that  the  impulses  of  industry  must  be  entirely  regulated  by  the 
ruling  power,  he  prescribes  the  duty  of  that  iu  regard  to  the  productiou 
of  manufactures : 

"To  which  eud,  power  most  nnrseries  erect, 

Aud  ILqw  trades  cLcriah  TCbich  use  many  liands; 

Yet  snch  as  innre  hy  paina  than  skill  effect, 

And  BO  by  Bpirita  more  than  vigor  atand ; 

Whereby  eacli  creature  may  itself  Buntain, 

Aud  ivlio  excel,  add  Louor  to  tlieirgain."  (~' (^(•il-i\{' 
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Another  remark  I  will  read,  which  comes  in  the  same  passage,  bociia!<e 
it  seems  as,  writtcD  in  that  age,  prophetic  of  what  may  he  considered 
the  characteristic  commercial  policy  of  (his  day — that  policy  which  par- 
ticDlarly  owes,  if  not  its  origin,  certainly  its  greatest  impalse,  to  this 
city  of  Manchester.    He  says : 

.    "NoTT,  Ihoagh  vrise  kings  do  by  ndrantnge  play 
With  otlier  states,  by  sottinf!  tai  on  toys, 
\Vhic:li,  if  needs  do  permit,  they  justly  mny. 
As  pHiiiflhracnt  for  that  vice  vtbicli  destroys, 
To  real  lhi«g»  yd  must  thnj  eanfnt  be, 
Here  at)d  abroad,  to  I'ecp  Ibrm  custom  free  ; 
I'roriding  chilhet  and  food  «o  harden  bear, 
37im,  eqaaltn  distribHUng  of  trade, 
Soa/i  no  one  rale  ickal  treettior  near. 
Or  any  town  the  gulf  of  all  be  made ; 
Fur,  tboiiKh  from  fow  trealtb  soon  lie  bad  and  known, 
And  srill  the  rich  kept  servile  by  their  onu, 
Yet  no  one  city  rich,  or  oicbeqiier  full, 
Gives  states  snch  credit,  strength,  ni  reputation, 
Aa  tbat  far-soeing,  long-breathed  wisdom  will, 
Which,  by  the  well  disposing  of  creation, 
Breathes  universal  wealth,  gives  all  content, 
Is  both  the  mine  and  scale  of  govcmmont." 

Now,  gentlemen,  I  wish  to  come  to  some  general  results,  Wc  have 
seen,  thiit  so  far,  in  every  instance  we  have  examined,  Klterever 
there  has  been  real  beauty  and  perfection  of  work,  it  has  been  in  con- 
sequence of  the  practical  art,  ami  of  the  fine  art,  which  ought  to  work 
together,  being  moxt  closely  combined,  and,  as  nearly  as  it  can  be  done,  i« 
tJte  same  indtcidual,  or  else  in  the  most  perfectly  bnrmonions  coopera- 
tion. Now,  we  must  watch  very  carefully  whether  the  plans  which  are 
being  proposed  for  artistic  education — to  be  applied  to  pro<lHction — 
will  tend  to  combine  these  two  characters  better,  or  further  to  sepa- 
rate them.  1  come  to  the  conclusion,  tbat  if  art  has  always  flourished 
in  its  perfection  when  the  two  have  been  combined;  and  if,  on  the 
other  hand,  it  is  acknowledged  that  at  present  art  is  not  applied 
to  manufactures  as  it  might  be,  and  if  it  is,  at  the  same  time,  the 
clearly  visible  fact  that  our  artisans  and  workmen  are  not  artists — I 
think  I  have  a  right  to  conclnde  that  this  separation  of  the  two  characters 
is  the  cause  of  our  inferiority,  and  that,  therefore,  the  education  which  we 
are  to  prepare  for  those  wlio  are  to  carry  productive  art  to  its  perfection 
must  be  one  which  will  combine,  closer  titan  is  now  done,  these  tico  depart- 
ments of  what  I  eomider  one  and  the  same  thing.  Now,  is  it  or  can  it  bo 
so  by  the  education  we  are  now  givingi  I  observed  that  \ili:it  I  have 
said  till  now  has  been  acknowledged  long  before  by  one  of  the  greatest 
antborities  in  matters  of  art — that  is,  Dr.  Waagen,  the  director  of  the 
Boyal  Gallery  at  Berlin.  Ho  was  examined,  in  ISjj,  before  a  committeo 
of  the  House  of  Commons  on  the  improvement  of  arts  and  manufactures, 
and  he  said  that  "  in  former  times  artists  were  more  workmen,  and  the 
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workmcu  were  more  artists,  aa  in  the  time  of  Baffaelle;  and  it  is  very 
desirable  to  restore  this  happy  connection."  I  was  glad  to  find  this 
corroboratiou  of  what  I  intended  to  say.  He  says  again,  "  We  have, 
then,  to  endeavor  a  connection  between  these  two,  tlie  productive  and 
beautiful  art."  Now,  I  ask  what  class  of  art  was  it  which  was  in  com- 
bination with  productive  art,  to  make  it  the  parent  of  such  a  beautiful 
offspring  in  every  department  1  It  wag  not  low  art;  it  was  not  the 
mere  knowing  how  to  sketch  an  object  from  nature ;  it  was  not  merely 
linear  drawing;  it  was  not  merely  elementary  art :  but  it  woe  high,  art, 
and  the  higkest  art.  In  every  one  of  these  cases  the  state  of  society 
was  such — from  what  causes  I  do  not  undertake  here  to  say — that  it 
did  permit  the  highest  artists  devoting  themselves  to  what  now  they 
contemn  and  would  despise;  aod,  on  the  other  band,  there  was  such 
honor  given  to  the  product  of  industry,  that,  when  it  really  had  the 
stamp  of  beauty  upon  it,  it  rose  of  itself  to  the  department  of  high  art. 
Let  me  illustrate  what  I  consider  the  danger  to  be  guarded  against 
by  another  example.  When  you  go  into  a  picture  gallery  now,  and  you 
see  the  portrait  of  a  man,  why  do  you  care  the  least  who  that  man  wasi 
Ton  see  the  splendid  effect;  the  countenance,  which  perhaps  has  not  a 
beautiful  feature  in  it,  but  which,  by  the  noble  expression,  by  the  beau- 
tiful tone  of  color,  by  the  majestic  character  thrown  around  the  Lead, 
by  the  harmony  between  the  parts,  even  by  the  accessories,  is  made  so 
glorious  that  you  can  gaze  upon  it  for  hoars.  It  may  bo  a  doge,  it 
may  be  a  merchant,  a  soldier,  or  a  prince ;  you  care  not :  you  see  there, 
not  the  portrait,  but  you  see  the  painting  by  Titian,  or  by  Bembraudt, 
or  Vandyke;  and  the  artistic  merit  so  completely  swallows  up  all  the 
idea  of  personality  of  bim  who  is  represeuted,  that,  unless  it  happens 
to  be  some  one  particularly  known,  you  never  take  the  trouble  of  inquir- 
ing whom  the  paiuter  represents.  And  why  sol  Because  then  por- 
trait-painting had  not  become  a  distinct  department  of  art.  There  was 
QO  such  thing  then  as  a  person  who  called  himself,ta  portrait-painter, 
who  thought  ho  could  produce  a  noble  likeness  of  ft  man  by  merely  giving 
a  ihft-simile  of  his  features;  but  portraits  were  paintings  by  men  who 
who  could  have  painted  an  historical  painting  of  the  highest  character, 
and  to  whom  it  would  have  been  thought  not  unl)ecoming  to  commit  the 
greatest  artistic  works  imaginable.  But  in  modern  times  the  portrait- 
painter  is  an  entirely  different  person,  and  the  pictures  produced  by 
that  class  of  artists  are  unfortunately  of  but  little  value  except  to  those 
who  have  a  personal  interest  iu  the  subject  of  the  portrait.  You  know, 
too,  that  every  one  of  these  portraits,  which  cover  such  a  vast  extent  of 
the  wall  of  the  exhibition,  will  be  transferred  to  the  place  of  honor  over 
the  chimney-piece  in  the  bouse  of  the  owner ;  and,  when  his  sou  grows 
up,  it  will  be  put  on  one  side,  that  a  jKtrtrait  of  the  inheritor  may  take 
its  place:  and  in  the  next  generation  it  will  be^ transferred  to  some  other 
more  out-of-the-way  corner  of  the  house,  until  at  last  it  will  find  a  more 
ignomiuioua  position  than  Caesar's  dust,  stopping  up  a  bungbole  to  keep 
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ont  the  inclemency  of  the  weather.  From  what  does  this  come  1  Simply 
from  the  attempt  to  divide  art  into  parts — to  say  that  there  shall  be  a  class 
of  men  who  can  do  a  portrait,  but  who  caonot  do  a  historical  or  other 
great  painting.  And  yon  find  a  difference  when  some  of  the  great  artists 
of  the  preseDt  day — for  there  are  some  truly  great  artists  in  England — 
do  pnt  their  hands  to  what  is  considered  another  department  of  art,  and 
paint  the  portrait  of  a  friend,  or  of  any  one  else ;  it  becomes  in  itself 
a  fine  creation  of  art,  and  it  will  not  perish  when  the  person  is  forgotten ; 
bat  it  will  be  known  by  the  name  of  the  person  who  painted  it,  and  not 
by  the  name  of  the  person  who  sat  for  it.  In  this  way,  too,  high  art, 
when  applied  to  a  lower  branch,  raises  its  character.  This  is  what  ongbt 
to  be  the  fundamental  basis  of  artistic  education.  If  we  really  mean  to 
make  more  than  improved  designers  or  dranghtsmen  for  mechanical 
wort,  we  must  hare  ffreat  artists  who  are  not  afraid  to  tcork  mechanically 
at  the  same  time  that  tkey  are  great  artists;  wo  must  have  the  feeling 
that  art  commits  no  unworthy  condescension  in  giving  immediate  assist' 
ance  to  the  processes  of  prodnction.  The  famous  artists  of  whom  I 
have  been  speaking  were,  as  we  have  seen,  men  who  worked  at  their 
business,  and  yet  were  not  considered  as  working  men ;  they  were  con- 
sidered as  artists,  and  treated  as  such.  And  it  is  that,  I  am  afraid, 
which  makes  the  great  difference  between  our  time  and  theirs.  Art, 
unfortunately,  is  not  now  considered  so  noble  as  to  give  rank  and  station, 
as  it  did  in  those  days.  I  do  not  mean  that  the  great  artists,  those  who 
devote  themselves  to  what  are  considered  works  of  high  art,  do  not 
receive  patronage  and  counteuance,  and  even  bi^  honor;  but  we  find 
that  in  those  days  such  distinctions  were  bestowed  on  the  artists  them- 
selves in  productive  toil.  There  is  not,  perhaps,  any  part  of  the  history 
of  art  more  interesting  and  beautifnl  than  those  portions  of  Cellini's 
memoirs  which  show  us  the  manner  in  which  he  was  treated ;  he  nsed 
to  go,  when  he  pleased,  to  the  pope  to  take  him  drawings  and  models; 
he  speaks  of  going  in  without  even  waiting  to  be  announced — going  in 
the  evening,  after  laboring  all  day  in  his  workshop,  as  a  matter  of  course. 
He  was  treatetl  in  the  same  manner  by  the  grand  dake  of  Tuscany,  and 
by  the  king,  Francis  the  First;  when  he  was  working  for  him,  the  king  used 
to  go  at  any  lionr  and  visit  him ;  and  Cellini  gives  rather  a  characteristic 
anecdote,  proving  how  very  familiar  Boch  visits  were.  One  day,  while 
at  work,  and,  as  usual,  rather  in  ill  temper,  an  apprentice  or  servant  did 
something  which  displeased  Cellini,  and  he  ronghly  took  the  youth  by 
the  shoulders  and  pushed  him  across  the  room.  The  apprentice  fell 
against  the  door,  which  was  just  then  opened  by  the  king,  and  be  fell 
fiiirly  into  the  king's  arms.  Such  was  the  familiar  way  in  which  kings 
and  great  personages  used  to  visit  Cellini,  and  find  him  in  bis  apron 
among  his  workmen.  Bat  I  believe,  myself,  that  it  is  not  patronage 
which  art  wants  in  modern  times.  Patronage  it  has;  yon,  gentlemen, 
here,  many  of  yon,  I  know,  would  not  scruple  to  go  far  beyond  the  mere 
caloalation  of  interest,  -were  it  in  our  power  to  r&ise,  by  yoor  patronage, 
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any  one  wlio  gave  evidence  of  genius,  and  reward  liim  as  ho  deserved. 
It  is  not  patronage,  but  honor,  that  art  wants. 

Now,  speaking  of  the  department  to  which  I  have  jnst  alluded,  there 
is  a  passage  worth  quoting  from  Mr.  Ward's  book,  "The  World  and  ita 
Workshop,"  ou  the  difference  between  English  and  French  designers  in 
the  textile  fabrics.  "  France  has  studiously  cultivated  the  art  of  design, 
and  advanced  its  professors  to  the  rank  of  gentlemen;  iu  England,  on 
the  contrary,  with  some  exception,  it  has  been  degraded  to  a  mechanical 
employment,  and  remonerated  at  weekly  wages.  France  has,  in  conse- 
quence, a  species  of  industry  to  which  we  have  no  claim — the  pro- 
duction of  design  for  exportation."  Now,  having  drawn  tliese  general 
conclusions,  we  must  come  to  some  practical  applications.  The  first, 
that  we  must  avoid  making  too  great  a  separation  between  that  char- 
acter of  art  which  it  is  proposed,  now,  to  impart  to  onr  products  and 
the  higher  departments  of  arts.  I  have  observed  tbat  the  separation 
of  art  into  two  departments,  high  and  low,  seems  to  be  dangerous, 
and  it  will,  perhaps,  prove  fatal.  You  may  educate  a  great  number  of 
good  designers,  persona  who  will  make  tolerable  drawings,  and  with 
rapidity ;  but  the  influence  upon  these  which  are  considered  tfae  lower 
stages  of  art  must  come,  not  from  below,  but  from  above;  it  is  only  art 
in  its  highest  department  that  gives  the  true  feeling  of  proportion,  (he 
right  sense  of  harmony,  whether  iu  color  or  iu  design,  tbat  gives  also 
tbat  sense  and  feeling  of  the  adaption  and  propriety  of  things  to  their 
,  purpose,  which  is  indispensable.  Any  one  must  be  snrpiised  at  seeing 
the  extraordinary  combination  of  the  styles  of  different  countries  and 
times  in  our  works  of  art,  from  the  want  of  a  regular  artistic  education. 
I  therefore  think  that  the  first  thing  which  must  be  done  is  to  try  an 
education  which  will  not  give  merely  a  great  degree  of  elementary 
artistic  power,  but  that,  while  we  give  what  may  be  called  the  rudiments 
of  fu't  to  every  one,  if  possible,  so  as  to  give  them  all  the  opportunity 
of  developing  a  higher  taste  and  power,  if  they  possess  it,  we  must  not, 
in  looking  beyond  that,  satisfy  ourselves  with  the  idea  that  we  can 
educate  a  great  number  of  artisans  to  a  middling  degree  of  artistic 
feeling,  iu  the  hope  tbat  thereby  we  may  influence  the  character  of  our 
manufactures;  hut  we  must  endeavor  to  combine  the  two,  to  bring 
down  the  high  art  to  mingle  with  the  lower,  in  the  feeling  that  it  is  the 
common  interest  and  duty  of  artists  to  improve  the  productive  arts, 
and  to  carry  into  actual  work — not  merely  into  design — the  powers  which 
they  possess. 

The  evidence  of  Mr.  Skene,  before  the  committee  of  the  House  of 
Commons,  is  to  the  same  efl'ect.  He  and  Mr.  Potter,  and  every  other 
writer  X  have  seen,  agreed  tbat  we  are  not  equal  with  the  French  iu  the 
more  delicate  operations  of  art  applied  to  manufactures,  and  especially 
in  textile  fabrics;  and  he  gives  this  reaaon:  "The  system  of  France  is 
very  diflferent  from  tbat  of  this  country,  because  in  France  artists  of  the 
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of  their  employment — in  pattern-drawing,  nnd  tbey  are  paid  very  high 
prices  by  the  manafaeturers."  This,  then,  accounts  for  everything, 
because  it  is  the  union  of  high  art  in  design  with  manufacture  that 
mates  the  French  sujierior.  The  evidence  of  M,  Coquerel,  who  is 
himself  an  eminent  architect  and  desigtier,  shows  that  a  distinguished 
artist,  who  became  president  of  the  French  Academy  of  Arts  at  Bome, 
and  one  of  the  first  of  his  day,  was  employed  at  Sevres,  in  the  china 
manufacture;  and  ho  states,  also,  that  of  fourteen  or  fifteen  French 
artists  of  the  first  rank,  educated  at  Rome,  with  whom  he  was  acquaint- 
ed, many  were  scattered  through  France  assisting  in  the  different 
manufactures.  Finding  the  market  for  the  highest  class  of  artistic  works 
so  limited,  and  so  full,  these  men,  instead  of  sinking  into  despair  or  com- 
mitting suicide,  as  has  been  seen  in  similar  cases,  turned  their  high 
talent  to  the  assistance  and  improvement  of  manufactures ;  and  they  are 
not  thought  to  have  dishonored  themselves  by  doing  this ;  nor  is  it  con- 
sidered their  superior  education  was  thrown  away  upon  them  in  quali- 
fying them  for  the  posts  tbey  now  occupy.  Why  should  it  not  be  so 
here!  Let  any  one  go  into  the  exhibition  of  paintings  in  London,  and 
look  around  the  walls;  he  will,  perhaps,  find  only  a  small  number  of 
artists  who  can,  with  any  hope  of  advancing  themselves  in  the  path  to 
eminence,  continue  in  what  they  may  consider  the  highest  department 
of  art;  and  I  cannot  but  think  there  are  many  in  distress,  persona  who 
>  might  be  making  an  honorable  livelihood,  if  they  would  apply  their 
bUcnts  to  what  they  would  wrongly  consider,  perhaps,  a  degrading 
employment,  but  which  is  most  honorable — the  improvement  of  art  in 
its  productive  department. 

The  second  step  which  seems  to  me  of  the  greatest  importance,  is  to 
familiarize  the  people  with  art.  This  I  know  is  a  very  trite  topic,  and 
one  which  can  hardly  be  considered  to  require  from  as  mneh  attention. 
I  know  it  is  proposed  to  make  museums  in  every  part,  and  I  think  that 
excellent.  But  we  must  observe  how  it  is  that  that  familiarity  with  art 
has  been  obtained  by  other  people;  it  has  been,  not  so  much  by  having 
places  to  which  people  were  to  go  to  see  art,  but  by  rendering  it  familiar 
everywhere  to  their  eyes.  The  ancient  Greeks,  proceeding  from  other 
considerations,  which  we,  as  Christians,  could  not  for  a  moment  wish  to 
have  considered,  such  as  the  public  spectacles,  and  feasts,  and  ceremonies 
of  Greece,  filled  their  whole  country  with  works  of  art.  Any  one  that 
will  read  the  works  of  Pausanias,  or  the  first  book  alone,  will  see  how 
impossible  it  was  for  an  Athenian  to  go  ten  yards  in  any  direction  in 
the  city  without  seeing  some  beautiful  work  of  art.  On  every  side  there 
were  monuments,  and  statues,  and  temples,  of  the  most  beautiful  work- 
manship and  design;  and  the  people  became  impregnated  with  the  sense 
of  artistic  beanty;  and  therefore  ichoever,  even  a  meclianic,  put  his  hand  to 
any  work,  loorked  under  the  influence  of  tliat/eeling.  In  a  later  period,  in 
Bome,  there  was  the  same  plan  of  filling  the  public  buildings,  the  streets 
and  squares  of  the  city,  with  sculptnred  monuments  and  with  paintings 
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hang  u\y  so  that  the  people  could  gaze  on  tbem;  and  Plinj  gives  as  a 
long  list  of  paintings  put  up  by  different  emperors;  and,  by  way  of 
showing  what  wus  thought  by  the  Romans  of  our  northern  ancestors,  he 
Bays,  that  among  those  paintings  on  the  walls  of  thejtPorum  there  was 
one  of  a  shepherd;  und  wbeu  a  German  ambassador  came  to  Bome,  he 
was  asked  at  what  price  would  Ae  value  that  picturef — which  shows 
that  it  was  considered  by  the  Romans  to  be  worth  a  high  price,  quite 
beyond  a  German's  estimate;  he,  having  bo  little  idea  of  art  that  he  did 
not  consider  that  question  applicable  to  any  possible  artistic  merit,  said, 
"Why,  I  would  not  have  the  man,  if  he  were  alive  and  breathing,  if  you. 
would  give  him  to  me,-' — he  considering  it  was  the  value  of  the  man,  as 
a  servant,  and  not  of  the  picture,  that  he  was  to  regard.  ,  In  a  liiter  age, 
at  Florence,  Vasnri  tells  us  how  he  and  Michael  Angelo,  and  other 
artists,  used  to  meet  together,  and  then  go  lirom  church  to  church  to 
see  the  beautiful  works  of  art  in  each,  and  then  to  discuss  and  criti- 
cise them.  In  the  middle  ages  it  was  tbe  Church,  no  doubt,  which  gave 
to  imblic  admiration  the  specimens  of  fine  art,  and  kept  them  before 
the  minds  of  all,  and,  in  fact,  made  the  people  be  artists.  The  eonse- 
qucnce  of  this  was,  that,  as  Cellini  tells  us,  wbeu  bis  statue  of  Fcrsens, 
after  having  been  finished,  was  put  into  a  public  place,  and  when  he 
uncovered  it  for  the  first  time,  "It  bo  pleased  God,  that,  as  soon  as  ever 
my  work  was  beheld  by  the  populace,  they  set  up  so  loud  a  shout  of 
applause,  that  I  began  to  be  comforted  for  the  mortifications  I  had  . 
undergone;  and  there  were  sonnets  in  my  praise  every  day  fastened  up 
on  the  gate,  and  the  very  day  I  finished  my  work  twenty  more  sonnets 
were  set  up,  with  the  greatest  praises  of  the  work,  and  Latin  and  Greek 
poems  were  published  on  the  occasion."  So  well  had  the  Italian  public 
learned  how  to  appreciate  a  noble  work  of  artl 

!Sow,  I  look  forward  with  no  small  expectation  to  what  will  be  done 
by  the  new  exhibition  which  is  preparing,  (this  refers  to  the  Manchester 
exhibition,)  because  I  know  that  great  pains  have  been  taken  to  collect 
casts  and  copies  of  whatever  is  most  beautiful  in  every  department  of 
art,  beginning  with  the  most  remote  period,  down  to  the  present  time; 
and  if  it  be  really  open  to  the  public,  and  if,  especially,  it  be  open  for 
some  portion,  at  least,  of  that  day  on  which  alone  the  artisan  can  enjoy  it, 
then  I  am  siu«  it  will  do  more  toward  raising  the  feeling  of  the  people 
for  art,  and  consequently  toward  introducing  an  improved  practice, 
than  any  set  of  lessons  or  any  teaching  could  do.  A  very  strong  remark 
is  made  by  Dr.  Waagen,  before  that  committee,  when  asked  if  they  shut 
up  the  museum  at  Berlin  as  they  do  in  England,  at  certain  times,  to 
enable  artists  to  copy;  he  says,  "By  no  means,  because  I  believe  art  is 
far  more  promoted  by  the  people  seeing  it  than  it  is  by  any  number  of 
artists  making  copies."  But  it  appears  to  me  th«re  hat  been  a  deficiency 
in  the  general  edtication  among  us  in  the  matter  ofartiatie  culture.  I  can- 
not but  be  struck  with  this  when  I  see  that  among  all  the  colleges  and 
schools  belonging  to  this  country,  so  respectable  and  richly  endowed. 
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there  is  Tiot  one  of  them,  so  far  as  I  know,  which  has  made  any  colJection  or 
muaeum,  that  might  train  the  young  men  who  are  educated  there  in  a  famil- 
iarity with  art.  I  do  Dot  think  any  college  ia  either  of  our  uBiversities, 
Eton,  or  any  of  the  schools,  keeps  before  the  eyes  of  its  young  men  exam- 
ples of  painting,  sculpture,  and  of  other  arts  of  design,  which  might 
accustom  them  during  their  early  years  to  admire  and  appreciate  art, 
and  thus  to  contribute  afterward  their  influence  to  elevate  its  character. 
At  the  same  time,  I  must  observe  with  sincere  pleasure  that  this  is  not 
the  case  with  our  Catholic  colleges^  that,  poor  and  unendowed  as  they 
are,  there  is  not  one  of  them  which  has  not  striven,  at  the  same  time 
while  it  has  provided  itself  with  a  library,  far  beyond  the  proportion  of 
ita  means,  if  compared  with  what  others  have  done,  to  provide  also  some 
works  of  art,  and  keep  them  constantly  before  the  students.  At  Stouy- 
hurst  there  are  many  beautiful  things,  carving,  lapidary,  silver-work, 
and  jewelry,  especially  for  church  purposes.  TJshaw,  or  St.  Cnthbert's 
College,  near  Durham,  is  another  instance;  the  walls  there  are  covered 
vith  paintings,  many  of  excellent  masters,  and  engravings  of  great 
beauty;  there  isamnsenm  filled  with  specimensof  art;  the  sacristy  of  the 
chapel  is  growing  with  proofs  of  the  encouragement  given  there  to 
modem  artists,  as  well  as  with  carefully-collected  specimens  of  ancient 
art. 

I  may  be  allowed  to  revert  also  to  the  days  which  I  spent  in  St.  Mary's 
College,  at  Oscott.  There,  through  the  munificence  of  a  departed  noble- 
man, and  under  the  guidance  of  the  refined  taste  of  the  greatest  artist  of 
this  day,  because  a  practical  disciple  of  all  the  oria — Mr.  Pugin — there 
was  collected  a  museum  which  would  have  been  worthy  of  a  larger  estab- 
lishment ;  beautiful  specimens  of  carving,  of  enameling,  and  metal-work 
of  every  sort,  so  valuable  that  persons  were  sent  from  the  department  of 
practical  art  onpurpose  to  make  molds  and  copies  of  the  specimens;  and 
almost  all  tbe  cloisters  were  covered  with  paintings,  some  by  very  respect- 
able aitists,  and  others  good  copies.  The  students  were  thus  brought 
np  in  famiUarity  with  choice  objects  of  art,  which  has  had  an  influence 
upon  their  lives  since,  and  induced  them  to  patronize  and  encourage  art 
That  collection,  moreover,  was,  in  the  moat  liberal  way,  thrown  open  to 
every  one  who  chose  to  come  and  visit  us;  we  never  saw  any  feeling  of 
narrow  partisanship  or  exclusiveuess  of  religious  distinction;  the  house 
used  to  be  visited  every  day  by  parties  of  people  from  the  neighborhood; 
and  nothing  gave  me  greater  pleasure  than  to  see  tbe  yonng  men  who 
used  to  come  there,  and  who  were  xiermitted  to  walk  freely  through  the 
house.  There  was,  at  no  great  distance,  a  very  considerable  establish- 
ment for  education,  richly  endowed,  and  having  everything  that  could 
encourage  the  study  of  literature ;  but  it  did  not  possess,  as  it  appeared, 
a  single  object  of  artistic  interest  within  its  walls;  and  often  did  the 
students  of  that  establishment  come  up  to  St.  Mary's  and  roam  freely 
through  it,  and  receive  every  courtesy.  And  that  was  at  a  time  when 
Oscott  was  considered  almost  the  center  of  a  strong  proselytizing  ten- 
dency, and  I  know  that  personally  I  was  much  more  engaged  in  contro- 
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versy  then  than  I  am  at  the  present  moment;  and  it  was  pleasing, 
therefore,  to  see  that  there  Tvas  no  feelmg  on  the  subject  which  could 
make  it  be  apprehended  as  unpleasant  for  those  young  men  to  come  to 
us.  Bodies  of  those  young  men  used  to  come  to  St.  Mary's  with  letters 
from  their  piincipal,  couched  in  the  most  courteoas  terms,  asking,  as  a 
favor,  that  his  students  might  be  allowed  to  attend  the  establishment, 
which  could  have  very  little  other  merit  to  many  than  as  it  was  filled 
with  works  of  art;  and  on  one  occasion  he  informed  me  that,  when  any 
of  the  students  of  his  house  were  particularly  well-conducted,  and  had 
especially  distinguished  themselves,  the  best  reward  he  could  give  them 
was  to  send  them  with  a  letter  to  ua,  to  come  and  see  Oscott  College, 
itow,  it  will  give  you  all  pleasure  to  know  that  this  generous,  liberal,  and 
gentlemanly -minded  individual,  the  head  of  that  ueighbonng  college, 
was — the  Kev.  Prince  Lee. 

One  thing  more,  I  will  observe,  ia  important — that  ice  must  not  nar- 
row Hie  sphere  of  art  Tliere  is  a  tendency  to  do  so  in  this  practical  scheme 
of  education,  I  observed  in  the  late  report,  which  may  bo  considered 
as  a  programme  of  the  department  of  practical  art,  that  there  are 
prizes  proposed  for  artistic  designs  iu  three  diflPerent  departments— for 
printed  garments,  fabrics  for  carpets,  and  for  paper-hangings.  Kow, 
one  of  the  conditions  of  the  four  drawings  to  be  sent  in  to  compete  for 
the  prize  in  all  three  instances  is  this :  "  the  designs  to  be  flat,  not  imita- 
tive, but  conventional,  without  relief,  shadow,  or  perspective."  Now, 
that  is  the  mediaeval  priuciple,  and  cannot  apply  to  other  styles  of  art; 
and  you  are  narrowing  the  sphere  of  art  if  you  dictate,  as  a  necessary  rule 
of  all  designs  in  those  three  departments  of  productive  art,  that  there 
shall  not  be  reliefer  perspective  in  the  painting;  that  the  flowers  must 
all  be  of  one  color,  and  that  there  must  be  no  shadow,  and  no  attempt 
to  copy  nature,  but  that  the  forms  must  be  all  "conventional,"  that  is, 
such  as  a  rose  spread  out  into  four  parts,  with  a  point  between  them, 
and  the  lily  changed  into  a  Jkur-delis,  and  no  uatural  forma  to  "be  truly 
imitated.  Now,  it  is  folly  to  think  of  competing  with  French  art  if  oar 
artisans  are  to  be  educated  on  that  itrinciple,  because  the  beauty  of  de- 
sign where  nature  is  copied — where  the  flower  glows  in  its  own  colors — 
will  carry  the  taste  of  the  public,  and  I  think  rightly,  in  preference  to  a 
series  of  dat  and  unshaiied  designs.  I  think  it  is  a  wrong  principle;  and 
why  t  Artists  will  tell  you  that  the  carpet  is  nothi^ig  more  than  a  back- 
gronud  for  the  furniture;  that  the  hanging  of  a  wall,  paper  or  whatever 
it  may  be,  is  nothing  but  a  background  for  the  furniture ;  and  therefore 
that  these  must  be  quiet  and  of  a  lower  tint,  with  nothing  brilliant,  and 
no  attempt  at  the  representation  of  natural  objects.  Note,  I  deny  this 
prindpie;  they  are  not  background.  The  papering  of  the  wall  is  in  the 
place  of  the  ancient  painting  on  the  wall ;  and  I  do  not  see  why,  if  yoo 
only  avoid  whatever  may  oOeod  the  eye — snch  as  false  perspective — 
there  should  not  be  all  the  beauty  and  glow  of  natural  objects  given  to 
the  pictured  papering  of  the  wall.  If  we  are  to  collect  museams,  to  put 
before  our  young  artists  specimens  from  the  paintings  of  Pompeii,  nod 
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then  to  tell  tbem  tbat  these  wall  paintiiigs  are  done  on  a  tnlse  principle, 
because  they  are  good  reprcsentatioas  of  natural  objects,  and  not  merely 
coQventiotial  drawings,  how  are  we  consistentf  And  if  you  tell  a  young 
man  who  designs  patterns  for  carpets  that  there  must  be  nothing  there 
which  would  not  be,  naturally,  in  such  a  position — that  there  must  he  uo 
sky  or  dowers  there — then  you  go  to  make  it  a  mere  pavement  and  noth- 
ing better.  I  should  say  that  the  real  carpet  should  take  the  place  of 
the  ancient  mosaic  The  ancients  thought  it  not  amiss  to  represent  whole 
Bceuesontheirpavement,  with  sky  and  rivers,  men  and  horses;  and  Pliny 
tells  us  there  were  many  celebrated  men  for  this  sort  of  work  in  Greece; 
hut  the  moat  celebrated  of  all  was  Sosias ;  and  he  says  among  his  other 
works  at  Pergamus  there  was  a  remarkable  one  which  was  called  "  The 
TTnswept  House."  It  was  a  representation  which  certainly  does  not  give 
us  a  very  good  idea  of  cleanliness  of  domestic  habits — of  a  floor  on  which 
all  sorts  of  refuse  had  been  left  to  lie  about,  fragments  of  meat,  and  the 
shells  of  crawfish,  and  everything  which  untidy  people  might  leave  after 
their  meals.  Such  were  the  notions  the  ancients  had  of  designs.  I 
should,  therefore,  be  inclined  to  fear  that  1/  ae  began  to  deal  tcith  art 
vpon  a  too  confined  basis,  and  on  principles  which  belong  only  to  one 
period  of  the  history  of  art,  and  if  we  now  insist  on  their  being  made  the 
sole  basis  of  artistic  education,  we  shall  produce  cramped  and  narrow- 
minded  artists,  and  never  enable  tbem  to  take  advantage  of  the  great 
classical  patterns  to  improve  their  taste. 

In  concluding,  I  think  among  the  greatest  errors  that  language  has 
imposed  upon  us,  there  is  none  more  remarkable  than  the  sort  of  antag- 
onism which  is  established  in  common  language  as  between  nature  and 
art.  We  speak  of  art  as  being,  in  a  certain  manner,  the  rival  of  nature 
and  opposed  to  it ;  we  contrast  them — we  speak  of  the  superiority  of 
nature,  and  depreciate  art  as  compared  with  it.  On  the  other  hand, 
what  is  art  but  tlie  effort  that  is  made  by  human  sJcill  to  sei:e  upon  the  trans- 
itory features  of  nature,  to  give  them  the  stamp  of  perpetuity  f  If  we 
study  nature,  we  see  that  iu  her  general  laws  she  is  unchangeable ;  the 
year  goes  on  in  its  course,  and  day  after  day  pass  magnificently  throush 
the  same  revolutions.  But  there  is  not  one  single  moment  in  which 
either  nature,  or  anything  that  belongs  to  her,  is  stationary.  The  earth, 
the  planets,  and  the  sun  and  moon,  are  not  for  any  instant  iu  exactly 
the  same  relation  mutually  as  they  were  in  another  instant.  The  face 
of  nature  is  constantly  changing;  and  what  is  it  that  preserves  that  for 
us  but  art,  tchich  is  not  the  rical,  but  the  child,  as  icell  as  the  handmaid,  of 
nature  f  You  And,  when  yon  watch  the  setting  sun,  how  beautiful  and 
how  bright  for  an  instant!  then  how  it  fades  away!  the  sky  and  sea  are 
covered  with  darkness,  and  the  departed  light  is  reflected,  as  it  had 
been  just  now  upon  the  water,  still  upon  your  mind.  In  tbat  one  evan- 
escent moment  a  Claude  or  a  Stanfield  dips  his  pencil  in  the  glowing 
shy,  and  transfers  its  hue  to  his  canvas;  and  ages  after,  by  the  lamp 
of  night,  or  in  the  brightness  of  the  morning,  we  can  contemplate  that 
evening  scene  of  nature,  and  again  renew  in  ourselves  all  the  emotions 
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which  the  reality  could  impart  And  so  it  is  with  every  other  object. 
Each  of  us  is,  hut  for  the  present  momeDt,  the  same  as  lie  is  ia  this 
instant  of  his  personal  existence  through  which  he  is  now  passing.  He 
is  the  child,  the  hoy,  the  man,  the  aged  one  bending  feebly  over  the  last 
few  steps  of  his  career.  Ton  wish  to  possess  him  as  he  is  now,  in  his 
youthful  vigor,  or  in  the  maturity  of  his  wisdom,  and  a  Rembrandt,  or 
a  Titian,  or  a  Herbert  seizes  that  moment  of  grace,  or  of  beauty,  or  of 
sage  experience;  and  he  stamps  indelibly  that  loved  image  on  his  can- 
vas ;  and  for  generations  it  is  gazed  on  with  admiration  and  with  love. 
We  must  not  pretend  a  JU/M  against  nature,  and  iay  that  we  will  make  art 
different  from  what  she  w.  I  will  read  you  some  beautiful  lines,  which 
show  how  our  art  must  be  derived  from  nature.  I  translate  them  from 
the  excellent  poem  of  Schiller,  addressed  to  artists : 

The  cLoiceat  bioasom  whicli  the  parterre  wnrms, 

In  oDe  rich  posy  skillfally  combiDed — 
SucA,  infuDt  Art  wept  first  from  NatnrrfB  anna : 

Then  are  the  posies  in  one  wreath  entnined. 
A  BccoQd  Art,  in  manlieT  beariofCi  stands, 
Fair  work  of  man,  created  in  hie  hands. 

I  believe  the  idea  of  these  beautiful  lines  is  taken  firom  the  anecdote 
which  Pliny  has  preserved  to  us  of  the  contest  of  art  between  Fansias 
th6  painter  and  Glycera  the  flower-girl ;  she  used  to  combine  her  flowers 
with  snch  exquisite  beauty  that  they  excited  the  admiration  of  the  chief 
of  artists,  and  he  did  not  think  it  beneath  his  art  to  copy  on  the  can- 
vas the  operation  of  her  naturally-instructed  fingers ;  and  then  she,  in 
her  turn,  again  would  rival  the  picture,  and  produce  a  more  beautiful 
bouquet  still ;  and  the  paiuter,  with  his  pencil,  would  again  rival  her, 
and  produce  by  bis  art  the  same  eOect  as  she  hatl  done  with  the  flowers 
of  nature.  Let  its  therefore  look  on  art  but  a«  the  highest  image  (Itat  can  be 
made  of  nature.  Consequently,  while  religion  is  the  greatest  and  noblest 
mode  in  which  we  acknowledge  the  magnificent  and  all-wise  mtyesty  of 
God)'  and  what  he  has  done  both  for  the  spiritual  and  the  physical  exist- 
ence of  man,  let  us  look  upon  art  as  but  the  most  graceful  and  natural  trib- 
ute of  homage  we  canpay  to  Sim  for  the  beauties  which  he  has  so  lavishly 
scattered  over  creation.  Art,  then,  is  to  my  mind,  and  I  trust  to  yon  alt, 
a  sacred  and  a  reverend  thing,  and  one  which  must  be  treated  with  all 
nobleness  of  feeling  and  with  all  dignity  of  aim.  We  must  not  depress 
it;  the  education  of  our  art  must  always  be  tending  higher  and  higher; 
we  mast  fear  the  possibility  of  our  creating  a  mere  lower  class  of  artists 
which  would  degrade  the  higher  departments,  instead  of  endeavoring  to 
blend  and  harmonize  every  department,  so  that  tltere  shall  cease  to  exist 
in  the  minds  of  men  the  disttTwtion  hetveen  high  and  low  art.  I  will  con- 
clude with  another  beautiful  sentiment  from  the  same  poem : 

The  bee  may  teach  thee  an  iDdustrioas  core; 

The  worm,  in  skill,  thy  mastcT  then  most  own; 

With  higher  spirits,  vi0dom  thou  dost  ehan. 

But  Arl,  0  mani  ha«t  Ihou  alone.  ,^  , 
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Bv  M.  Babd.'et,  of  the  Ikbtitute  of  France. 

Translated  for  the  Smitktonian  Institution 
BY  JOHN  STEAENS,  M.  D. 

The  diamond,  called  by  tlie  Greeks  "  adamas,"  from  its  hardness  and 
inlraogibility,  has  attracted  the  attention  of  amateurs  of  precious  stones 
from  the  most  remote  antiquity. 

In  regard  to  hardness,  saya  Lucretius,  diamonds  are  placed  in  the 
first  rank,  as  they  resist  the  blow  of  a  hammer. 
"Adam  ant  ins  asxa 
Prima  acie  constant,  icttu  cant«miiere  aoeta." 

The  second  of  these  x>eculiarities  is  much  more  easily  contested  than 
the  first ;  for  notwithstanding  all  the  fabnloua  assertions  of  ancient 
authors,  the  diamond,  which  scratches  all  other  bodies  and  can  be 
scratched  by  none,  is  easily  broken  by  percussion,  and  is  susceptible  of 
cleavage,  that  is  to  say,  of  Iwing  readily  divided  by  pressing  steadily  the 
sharp  blade  of  a  steel  instrument  in  the  dii-ectiou  of  the  natural  seams 
of  the  stone. 

When  tbe  rude  Helvetians  captured  the  treasures  which  were  found 
in  the  tent  of  Charles  the  Bold,  more  sumptuous  than  those  of  the  King, 
they  divided  with  their  hatchets  some  of  the  diamonds  of  this  prince,  to 
the  great  detriment  of  their  value,  as  the  entire  stoues  were  worth  much 
more  than  the  pieces  into  which  they  were  divided.  If  we  examine  the 
many  compilations  from  tbe  ancients  made  at  tbe  time  of  tbe  renaissance, 
ve  shall  find  a  mass  of  undigested  learning  on  tbe  subject  of  gems. 
Notwithstanding  the  uncertainty  of  the  names  which  be  applies  to  many 
of  the  precious  stones,  Pliny  is  still  highly  esteemed  as  a  compiler  from 
ancient  works  now  lost,  and  as  an  author  of  the  first  class.  It  was  he 
who  dared  to  undertake  the  composition  of  a  bistoryof  nature  analogous 
to  what  had  been  done  before  his  time  in  regard  to  nations.  Tbe  term 
natural  history  has  become  so  familiar  to  ns  that  the  idea  it  conveyed,  ■ 
namely,  a  history  of  all  things  that  contribute  to  make  up  a  world, 
minerals,  vegetables,  and  animals,  has  ajmost  entirely  lost  the  original 
magnitude  of  its  signification.  And  in  this  connection  it  is  worth  while 
to  itause  for  a  moment  to  remark  that  science  in  its  progress,  as  it  has 
become  more  real  and  important,  has  gradually  become  more  and  more 
modest.  Where,  as  with  the  Greeks,  the  word  nature,  pkym,  signified 
the  generation  or  origin  of  beings,  with  us  it  is  restricted  to  the  system 
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of  objects  that  cODStitnte  the  physical  noiverse,  nnci  is  not  applied  to 
the  occnlt  cause  by  which  they  were  prodnced.  Here,  as  everywhere 
else,  science,  in  order  to  make  real  progress,  has  abandooed  atobitioas 
metaphysical  speculations  for  sagacious  observations  and  wild  hy- 
potheses for  sober  facts. 

It  would  be  iuteresting  to  trace  the  history  of  gems  in  connection  with 
the  history  of  man  from  the  times  of  Aaron's  ephod  to  those  of  the  pas- 
toral cross  of  the  archbisbop  of  Paris;  from  the  time  of  the  presenting 
of  rubies,  sapphires,  emeralds,  diamonds,  topazes,  sardouysea,  ame- 
thysts, the  carbuncle  and  loadstone,  as  offerings  in  the  temple  of  Jupiter 
and  other  pagan  di%inities,  to  that  of  an  accumulation  of  wealth  of 
a  similar  character  prior  to  the  sixteenth  century  in  the  treasury  of 
Christian  chorches. 

But,  witliout  attempting  this  labor,  we  may  observe,  in  passing,  that 
these  precious  gifts,  the  offerings  of  the  piety  of  the  faithful,  have  not 
always  been  faithfully  preserved.  When,  during  the  reformation  of 
Calvin  and  Luther  in  Germany,  and  later,  in  the  time  of  the  French  revela- 
tion, this  votive  wealth  was  delivered  over  to  the  civil  authorities,  it  was 
discovered  that  many  fraudulent  substitutions  bad  been  made,  and  that 
paste  had  very  often  been  substituted  for  the  primitive  gem. 

The  famous  Loudon  Exposition  of  1S51  prided  itself  upon  the  posses- 
sion of  the  great  diamond,  the  Koh-i-noor,  (Mountain  of  Light,)  captured 
from  the  Maba-radjas  of  India,  and  presented  to  Queen  Victoria.  As 
to  the  antiquity  of  this  gem,  it  is  asserted  that  it  was  worn  by  Kama, 
King  of  Angn,  three  thousand  and  one  years  before  our  era.  Observe 
the  preciseness  of  this  date.  I  have  nothing  to  offer  in  objection  to  it, 
and  am  even  ready  to  grant  the  truth  of  the  assertion ;  for  who  can 
prove  the  contrary  J  We  can  say,  however,  quite  as  much  in  behalf  of 
the  truth  of  the  marvelous  properties  ascribed  to  precious  stones  by 
antiquity  and  the  middle  ages,  and  admit  without  hesitation,  as  they 
have  done,  the  ioflueuce  of  the  planets  and  other  celestial  bodies.  For 
the  cure  of  all  diseases  of  a  moral  or  nervous  character,  wherein  the 
imagination  exercised  a  predomiuant  influence,  gems  were  the  sovereign 
remedy.  In  declaring  to  a  patient  that  an  emerald,  placed  at  the  bead 
of  his  bed,  would  cure  hypochondria,  drive  away  nightmare,  calm  palpi- 
tations of  the  heart,  enliven  the  imagination,  or  dissipate  mental  troubles, 
success  was  assured  by  the  faith  alone  in  the  efficacy  of  the  remedy.  The 
expectancy  of  cure  in  these  affections  was  itself  the  cause  of  the  cure, 
and  in  all  of  the  countless  cases  in  which  the  moral  exercised  an  influ- 
ence over  the  physical,  an  imaginary  cause  must  produce  a  real  effect. 
In  short,  a  constant  tendency  to  self-deception  of  the  human  mind,  which 
leads  us  to  regard  only  accidental  successes,  and  to  take  no  note  of 
failures,  contributed  to  maintain  the  belief  in  the  hidden  virtues  of 
precious  stoues.  It  is  not  above  half  a  ceutnry  since  diamonds  and 
other  gems  were  borrowed  from  rich  families  to  bo  applied  in  the  cure 
of  local  diseases.    Care,  however,  was  taken  when  the  jewel  was  iutro- 
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daccd  into  tbc  moutli,  for  toothache  or  sore-throat,  t»  secnre  it  by  a 
string,  to  prevent  its  being  swallowed  by  the  patient. 

The  stady  of  precions  stones,  which  may  seem  frivolous  wlicn  these 
are  considered  only  as  object-s  of  ornament,  rises  in  importance  when 
looked  upon  in  connection  with  commerce,  optics,  and  mineralogy.  The 
classic  Haliy,  creator  of  crystallograpbic  mineralogy,  has  not  disdained 
to  publish  a  Ijook  on  precious  stones,  in  which  he  leaves  nothing  to  be 
desired  in  the  way  of  description.  In  his  preface  he  acknowledges  his 
obligations  to  M.  Achanl,  mineralogist  and  lapidary,  of  Paris;  and  I 
ought  to  say  as  much  for  M.  Achard,  the  son,  without  whose  aid  I  should 
not  have  felt  able  to  compose  this  article. 

What  is  the  diamond  1  It  is  the  most  rare  and  tbe  most  priceless  of 
minerals.  What  is  carbon  t  It  is  one  of  the  most  common  of  known 
substances,  found  in  the  earth  in  immense  quantities  and  furnished  by 
all  plants  and  trees  in  great  abundance.  The  diamond  is  priceless, 
since  one  of  pure  fjuality,  of  the  weight  of  a  twentyHve-franc  piece — 
that  is,  of  l'2j  carats — will  have  a  money  value  of  at  least  four  millions 
of  francs.  Now,  the  value  of  an  equal  weight  of  carbon  is  scarcely  any- 
thing, and  yet  the  two  are  identical ;  the  diamond  is  only  carbon  crys- 
tallized. Every  one  knows  that  if  a  boily  is  dissolved  in  a  liquid — for 
example,  common  salt,  saltpeter,  sugar,  or  alum,  in  water — the  deposit 
left  by  evaporation  of  the  liquid  will  present  regular  geometrical  forms. 
Salt  assumes  a  form  identical  with  that  of  playlng-dice,  to  which  tbe 
Greeks  gave  the  name  of  cubes ;  saltpeter  presents  elongated  bodies 
with  four  flat  sides  and  square  ends ;  sugar  takes  tbc  form  known  as 
rock-candy;  and  finally  alum  crystallizes  into  pointed  pyramids.  This 
latter  form  is  precisely  the  same  as  that  under  which  nature  prcsent-s 
us  with  the  crystals  of  carbon  called  diamonds. 

As  soon  as  the  character  of  the  diamond  was  discovered,  chemistry 
aspired  to  emulate  nature  in  producing  the  gem  from  carbon ;  but  up  to 
this  time  science  has  been  baffled  in  her  attempts — nature  has  not  been 
induced  to  reveal  the  secret  of  her  process.  These  geometrical  products 
of  nature,  when  not  worn  by  attrition,  are  as  smooth  and  as  polished  as 
the  finest  cut  glass.  Colored  crystals  are  also  produced  by  nature  as 
well  as  white  ones.  The  red  ruby,  the  blue  sapphire,  the  green  emerald, 
tbe  yellow  topaz,  the  violet  amethyst,  and  the  crimson  garnet  are  all 
the  products  of  her  unrivalled  laboratory. 

Chemistry,  it  is  true,  furnishes  us  witb  hundreds  of  crystals  of  differ- 
ent forms,  according  to  the  character  of  tho  substances  of  which  tbey 
are  composed,  and  many  of  them  ore  not  found  in  mineralogy.  Nature, 
however,  as  if  by  way  of  revenge,  has  produced  in  tbe  course  of  ages, 
and  under  the  influence  of  actions  scarcely  as  yet  recoguizetl,  crystals 
whicb  art,  directed  by  science,  has  not  been  able  to  imitate.  Such  is 
emphatically  the  diamond,  and  many  other  minerals  not  embraced  among 
gems.  To  tho  study  of  these  geometrical  forms,  whether  the  products 
of  nature  or  of  art,  the  celebrated  Haiiy,  about  the  beginuiug  of  this 
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century,  gave  many  years  of  bis  life,  and  out  of  tliia  study  created  & 
new  science,  oue  of  the  titles  to  glory  of  the  homau  mind. 

Pythagoras  aud  Plato  had  without  doubt  given  attentiou  to  crystal- 
lography, aince  in  their  schools  they  announced  the  marvelons  propo- 
sition that  nature,  in  the  depths  of  her  recesses,  occupies  herself  with 
geometrical  problems,  and  that  Ooil  geometrtzea  inceasaHilt/, 

The  old  alchemists  contended  that  the  philosopher's  stone  could  be 
produced  from  the  commouest  substance  t>ossible,  and  nature  seems  to 
have  fitvored  this  idea  in  producing  the  most  costly  gems  from  the  most 
worthless  materials.  She  converts,  as  wc  have  seen,  a  small  quantity 
of  black  and  friable  carbon  into  a  transparent  diamond  of  a  hardness 
and  brilliancy  unequaled.  She  takes  a  little  of  the  glazing  which  the 
potter  ases  in  bis  ordinary  operations,  and,  coloring  it  with  a  trace  of 
iron,  produces  a  ruby  or  a  sapphire.  From  a  little  worthless  pebble,  with 
slight  additions,  she  forms  the  topaz,  the  emerald,  and  the  amethyst. 
Some  of  the  last-named  gems  have  been  reproduced  in  the  farnaces  of 
Se\Te8  ID  the  same  manner,  without  doubt,  as  nature  has  elaborated 
them,  in  her  vast  volcanic  workshops,  by  those  mysterious  operations 
which  have  given  to  Vesuvius  the  title  of  the  great  crystal  manufactory. 
Every  one  knows  of  the  sarcasm  with  which  Boassean  reproached  tho 
chemist  Eouelle,  demanding  of  him  that  be  should  produce  com  from 
the  chemical  materials  of  which  it  was  composed,  rather  than  destroy 
that  alre^y  made  in  its  analysis.  What  would  ho  say  if  he  had  seen  the 
chemist  produce  carbon  tVom  the  diamond,  as  readily  as  from  a  bit  of 
wood  or  sugar,  while  be  was  powerless  from  the  carbon  to  create  the 
precious  gem  1 

It  might  seem  at  first  sight  that  those  countries  containing  diamond 
mines,  or  mines  of  ciystallized  carbon,  were  the  most  favored ;  but  this  is 
far  from  being  the  case.  The  mines  of  Golconda,  and  of  Visapour  in 
India,  of  Brazil,  of  the  Ural,  and  of  Borneo,  are  not  worth  a  moiety  of 
those  deposits  of  coal  with  which  nature,  a  little  parsimonious  in  regard 
to  France,  and  still  more  so  toward  the  xafit  territory  of  Russia,  has 
endowed  Belgium,  England,  and  to  an  immense  extent  the  United  States. 

By  way  of  illustration,  we  can  state  that  England,  with  all  her  wealth, 
does  not  import  precious  stones  of  a  value  greater  than  twelve  or  thir- 
teen millions  of  francs,  while  her  mines  of  coal  yield  a  valne  of  five  hun- 
dred millions  of  francs  per  annum.     How  precious  is  this  coal! 

The  diamond  is  commonly  found  imbedded  in  a  sort  of  reddish  cement. 
Sometimes  the  rock  containing  them  requires  to  be  broken,  and  often 
mie  sand  at  the  base  of  torrents,  or  the  earth  which  has  received  the 
waste  of  diamond-bearing  rocks,  is  gathered,  and  submitted  to  fteqaent 
washings  by  machinery,  to  exclude  the  gravel  and  stones  prior  to  the 
hand- washing  which  secures  the  gem. 

Diamonds  are  always  found  covered  by  a  rough  coat,  which  is,  in  fact, 
the  product  of  the  chemical  actiou  of  the  crystalline  formation.    Xearly 
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all  tfae  other  crystals,  and  especially  tbose  of  qanrtz,  are  mncli  more 
brUlisnt  in  tbeir  natnral  state.  Had  Socrates,  who  regarded  the  natural 
man  as  a  block  of  marble,  from  which  art  can  create  a  beautiful  statne, 
known  of  the  transformatioD  created  by  the  cutting  of  the  rough  dia- 
mond, be  would  certainly  bave  preferred  this  comparison.  The  dif- 
ference, however,  in  money  value  between  the  cut  and  the  uncut  diamond 
is  not  so  great  as  might  be  supposed.  For  if  the  rough  diamond  loses 
balf  its  weight  by  cutting,  on  the  other  hand,  ita  value  is  doubled  by 
the  operation,  without  entiuiating  the  dust  remaining,  which  has  a 
value  in  the  arts  from  its  being  employed  in  polishitig  many  gems  as 
well  as  the  diamond  itself. 

The  ancients  do  uot  appear  to  have  bad  a  suspicion  that  the  diamond 
could  be  cut.  Tbey  only  knew  it  in  its  natural  condition  as  a  stone, 
having  eight  triangular  surfaces,  and  in  e%ry  direction  presenting  a 
double  pyramid. 

Louis  de  Berquen,  an  artist  of  Bruges,  about  the  middle  of  the  fifteenth 
century,  conceived  the  idea  of  catting  it  at  first  by  rubbing  two  diamonds, 
one  against  the  other.  If,  in  fact,  we  cement  two  diwnonds  on  wooden 
handles,  and  rub  poiut  against  point,  we  shall,  little  by  little,  grind  them 
away,  and  obtain  an  artificial  unpolished  surface.  To  polish  this  surfaoe 
we  must  use  a  circular  plate  of  st«el  or  of  cast  iron,  like  a  grindstone, 
placed  horizontally.  But  it  is  easy  to  see  that  if  a  diamond  is  merely 
placed  agitinst  this  grindstone,  it  would  require  a  century  to  produce  a 
polished  surface.  All  that  can  be  obtained  by  this  process  are  grooves 
cut  in  tbe  iron  or  steel.  To  effect  the  desired  object,  a  happy  thought 
suggested  itself  to  Berqueu  to  sprinkle  the  snrfoce,  against  which  tbe 
diamond  was  rubbed,  with  diamond  dust  mixed  with  oil.  Tbe  sorfoce 
obtained  in  this  way  is  regular,  smooth,  uid  perfectly  polished.  After 
the  discovery  that  facets  could  be  produced  in  the  diamond,  experienco 
indicated  in  each  case  bow  a  particular  stone  should  be  cut  to  produce 
the  most  advantageous  effect. 

There  are  two  principal  styles  of  cutting.  The  first  is  called  the 
lyritliant  In  order  to  produce  this  stjle,  the  diamond  to  be  cut  must  be 
poiuted.  If  not  naturally  in  this  form,  it  must  be  reduced  to  it  artificially. 
The  points  on  tbe  upper  surface  are  ground  down  a  little  more  than  one- 
half,  and  those  on  the  lower  or  under  surface  one-eighth.  Then  tbe  light, 
eutering  through  the  larger  upper  snriUces,  strikes  the  bottom  surfaces, 
is  refected  backward,  traverses  tbe  side  facets,  is  rc&acted,  and  produces 
prismatic  effects.  Everyone  knows  what  is  tbe  result  when  white  light 
is  decomposed  into  the  colors  of  the  rainbow,  and  coming  to  the  eye, 
with  every  variety  of  hue,  produces  what  is  called  the  luster  of  the 
diamond.  For  this  effect  tbe  light  should  not  be  voluminous,  for  there 
might  be  neutralization  of  these  colors,  and  white  light  be  reproduced. 
Sor  should  the  facets  be  too  large,  for  then  the  eye  would  receive  all 
these  colors  at  once,  which  would  also  reproduce  white  tight 

Tbe  large  diamooda,  tbe  Begent,  belonging  to  tbe  siown  of  France, 
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and  thR  Koh-i-noor,  beloogiug  to  tliat  of  EDgland,  are  out  with  faceU 
too  large,  aud  not  sufficiently  numeroua.  It  would  liave  been  better  if 
tbe  large  upper  earface,  culled  the  table,  had  beeu  cut  lu  a  series  of 
smaller  facets,  made  to  slope  towsrd  the  edge,  as  is  done  for  small 
colored  stones. 

The  following  is  my  method  of  studying  the  effect  of  a  diamond :  I 
pierce  a  bole  in  a  white  card  h  little  larger  than  the  diamond  to  be  ex- 
amined. Then  passing  a  ray  of  snnligbt  or  that  of  the  electric  lamp 
through  this  hole,  I  place  tbe  stone  in  the  path  of  this  ray,  at  a  certain 
distance  from  tbe  bole,  behind  the  card,  so  that  it  shall  receive  the  light 
9D  tbe  table  of  its  anterior  surface.  The  rays  reflected  from  the  table, 
and  also  those  which  pass  through  into  the  diamond,  aro  reflected  back 
on  the  card,  where  they  eiJiibit  a  white  imnge  of  tbe  table,  surrounded 
by  small  bands  iridescent  with  all  the  prismatic  colors.  Now,  if  tbe 
colors  are  considerable  iu  nnmber,  well  separated,  and  equally  spread 
around  the  white  reflection  of  the  table,  the  diamond  has  been  well  cut. 
Each  of  the  bands  indicates  one  of  tbe  lusters  of  the  stone,  which  may 
therefore  be  counted,  and,  consequently,  in  this  way,  the  number,  the 
quality,  and  tbe  symmetry  of  the  lusters  can  be  determined ;  errors  in 
CHttiiig  can  be  detected;  and  the  form  to  produce  the  l>«at  effect  can  be 
ascertained.  I  have  always  intended  to  undertake  by  this  method  tbe 
study  of  the  principal  diamonds  of  France,  but  have  always  postponed 
it,  being,  like  Homer,  too  much  pressed  with  other  work. 

The  second  kind  of  cutting  is  Cfilled,  for  whal.  reason  I  know  not,  the 
rose.  It  consists  in  leaving  a  large,  smooth  surface  underneath,  and  in 
covering  tbe  nppersnrface  with  a  great  number  of  small  facets,  in  order 
to  produce  on  the  face,  by  the  reflection  from  below,  lusters  and  colors 
similar  to  those  of  the  brilliant.  This  cutting  is  used  for  stones  of  a 
flat  form,  the  weight  of  which  would  be  too  nmcb  diminished  in  reduc- 
ing them  to  tbe  form  of  the  brilliant.  In  this  manner  the  great  Indian 
diamond  of  England  was  originally  cut,  before  it  was  presented  to  tbe 
Queen ;  in  cutting  it  as  a  brilliant  it  has  been  reduced  from  186  to  about 
103  carats.  It  is  scarcely  necessary  to  say  that,  by  tho  process  I  hnva 
given,  tbe  rose-cutting  can  be  as  well  verified  as  that  of  the  brilliant. 
[b  both,  large  facets  should  be  avoided  even  for  the  larger  diamonds. 
As  to  tbe  identity  of  the  diamond  known  as  the  "  Sancy,"  tbe  name  of 
one  of  the  captains  of  Henry  the  Fourth,  there  is  no  agreement  among 
connoisseurs.  All  the  diamonds  wfaich  pretend  to  thiH  nnmo  weigh  from 
55  to  70  carats,  and  are  cut  in  tbe  form  of  ^  flattened  pear,  almost 
round,  n  sbat>e  catlefl  tJie  pendaloffue,  having  titcets  above  and  below, 
with  a  small,  flat  surface  on  the  top.  Several  imitation  diamonds  cut 
in  this  style  have  given  admirable  effects,  and  I  think  that  it  shoulil 
have  been  adopted  in  the  cutting  of  both  tbe  crown  diamond  of  Eng- 
land and  the  rough  diamoud,  known  as  the  Star  of  the  South,  presented 
to  the  Academy  of  Sciences  by  .U.  Dufrcnoy.  Tlits  kind  of  cutting, 
which  I  venture  to  call  th»  Saney,  merits  as  much  attention  as  those 
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known  by  the  name  of  the  rose  or  the  brilliant.  If  from  a  single 
luminous  point,  multiplied  by  facets,  we  obtain  several  colored  ligbts,  it 
is  evident  that  from  a  nnnilier  of  luminous  points  more  splendid  effects 
will  he  produced.  For  this  reason  the  light  from  a  number  of  wax 
candles  or  from  tincovercd  jets  of  gas  is  more  fiivorable  to  the  brilliancy 
of  the  diamond  than  that  from  lamps  or  gas  inclosed  in  globes  of  ground 
glass.  Therefore  those  who  sell  diamonds  would  do  well  to  remember 
that  if  in  exhibiting  them  they  substitute  for  the  one  or  two  large  lamps 
frequently  employed,  candelabra  containing  a  nnmber  of  wax  candles, 
the  character  of  the  gem  will  apparently  at  once  bo  changed,  and  it 
will  resemble  in  brilliancy  that  gronping  known  as  the  parterre  or  baslcet 
of  fiotrers. 

Whenever  I  have  been  invited  to  see  an  amateur  collection,  among 
which  there  was  one  princely  diamond,  {that  is,  above  10  carats  weight,) 
I  have  often  given  tbo  owner  great  and  unexpected  pleasure  by  lighting 
on  a  mantle-piece  fix)m  eight  to  sixteen  wax  candles,  thus  calling  forth, 
as  it  were,  all  the  latent  splendor  of  the  gem.  The  reflection  in  the  man- 
tle-mirror doubles  the  number  of  candles ;  and  if  wo  turn  our  back  to  the 
mirror  while  holding  the  diamond  in  the  hand,  about  the  level  of  the 
eye,  and  vibrating  it  rapidly,  the  most  beautiful  effects  are  produced. 
If  this  secret  had  been  known  to  Prince  Potemkin,  who  enjoyed  like  a 
sybarite  the  company  of  his  beantiful  diamonds,  he  would  have  obtained 
a  moQh  higher  pleasure  from  his  favorite  contemplation.  In  the  splendid 
apartments  of  the  Tuilcries  nothing  is  more  easy  to  remark  than  the 
great  difference  between  the  brilliancy  of  these  gems  in  the  rooms  lighted 
by  wax  candles  compared  with  that  obtained  in  those  where  gas-jets 
are  inclosed  in  ground-glass  globes.  Walking,  dancing,  every  movement 
of  the  body,  however  slight  it  may  be,  varies  very  perceptibly  the  ever 
changing  play  of  the  lights  of  this  transcendcntly  beantiful  gem. 

It  is  remarkable  that  the  price  of  diamonds  has  remained  invariable  for 
several  centuries.  Aperfectdiamond,weighiugone  carat,  is  worth  about 
200  francs.  Double  this  weight,  and  yon  quadruple  the  price,  which  is 
as  the  sqnare  of  the  weight,  so  that  one  weighing  10  carats  would  cost 
10  X 10  X  200,  or  20,000  francs,  whicti  would  be  more  than  that  of  a  flrst- 
ctaes  solitaire.  Though  it  does  not  enter  into  our  plan  to  speak  of  the 
arrangement  of  diamonds,  and  the  best  manner  of  setting  them,  which 
is  properly  the  business  of  the  jeweler,  we  will  say  that  recently,  admir- 
able effects  have  been  produced,  at  a  great  saving  of  cost,  in  substitut- 
ing for  one  very  lai^e  stone  a  diamond  of  more  moderate  dimensions, 
snrroonded  by  eight  brilliants  of  one  carat  each.  Suppose  we  have  for 
the  middle  stone  of  the  necklace  a  diamond  of  four  carats,  worth  3,200 
francs,  surrounded  by  eight  stones  of  one  carat,  worth  1,600  francs. 
We  get  for  4,800  francs  an  effect  equal  to  that  of  a  lOcarat  diamond, 
which  would  cost  from  20,000  to  25,000  francs. 

The  mines  of  India,  at  Golconda,  Baolconde,  Visapour,  held  for  a 
long  time  the  monopoly  of  the  diamond  market  of  the  world.    Of  late, 
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howeTQT,  Brazil  has  added  its  productions,  which,  having  almost  always 
a  slight  yellowish  tint,  contrast  finely  with  the  diamonds  of  India.  It 
is  from  Brazil,  at  present,  that  nearly  all  the  diamonds  sold  in  Europe 
oi«  obtained.  These  are  first  sent  to  Amsterdam  to  be  cat,  theuoe  to 
Paris  and  £x)ndon  to  be  set,  and  thence  they  find  their  way  through 
commerce  to  every  part  of  tbe  world.  Borneo  also  fnmishes  a  few  bun- 
died  carats  of  diamonds.  Humboldt  coiijectured  that,  from  their  forma- 
tion, tbe  Ural  Mountains  ought  to  produce  diamonds,  and  research  has 
justified  his  prediction.  It  does  not  appear,  however,  that  these  depos- 
its have  even  yet  been  made  productive  in  the  way  of  regular  mining. 
Algeria,  also,  has  had  the  reputotion  of  prnduciog  diamonds,  and  we 
have  seen,  in  the  possession  of  amateurs  of  mineralogy,  specimens  said 
to  come  f^om  this  locality  ;  but  whether  these  came  from  a  real  or  sup- 
posed deposit,  they  have  had  no  place  in  commerce,  and  tbe  same  may 
be  said  of  tbe  G^fomian  and  Aostraliau  diamonds.  In  general,  the 
proportion  of  diamonds  in  circulation  augments  with  that  of  the  popu- 
lation that  can  afford  to  pnrcfaase  them,  which  causes  their  price  to 
remain  nearly  the  same  at  all  times.  A  panic  due  to  the  discovery  of 
some  new  diamond  beds  ia  Brazil,  about  the  year  1845,  caused  a  tem- 
porary &11  in  tbe  price  of  this  gem,  but  tbe  equilibrium  was  soon 
restored,  and  now,  at  Londou  as  at  Paris,  a  diamond  of  one  carat  is 
worth  the  old  price  of  200  franca,  more  or  less. 

Tlte  number  of  stones  which  surpass  in  weight  100  carats  is  extremely 
limited.  It  is  estimated  that  among  10,000  diamonds  only  one  will 
be  found  weighing  10  carats,  and  consequently  this  will  merit  the 
name  of  princdy.  Russia,  France,  Tascany,  and  England  possess  dia 
mouds  weighing  over  100  carats.  By  far  tbe  chief  among  theee,  on 
aoconnt  of  its  beauty,  is  the  Regent,  so  called  because  it  was  to  tbe 
Prince  Regent  that  England  owed  its  acquisition.  All  these  hage  dia- 
monds come  from  India.  The  Star  of  tbe  3outb,  of  which  we  have  just 
spoken,  and  which  was  shown  to  tbe  Academy  of  Sciences  January  3, 
1856,  came  ftom  Brazil,  and  was  obtained  from  one  of  tbe  new  mines, 
the  discovery  of  which  caused  tbe  transitory  depression  of  the  diamond 
market  It  was  found  in  July,  1853,  and  weighed  264}  carats.  This 
gem  appeared  perfectly  limpid,  and  without  that  tint  which  has  been 
^e  reproach  of  Brazilian  diamonds.  Tbe  cutting  of  it  as  a  brilliant 
reducetl  it  to  half  its  original  weight,  which  will  make  it  abont  the  same 
as  that  of  the  Regent,  which  is  130J  carats.  To  have  cut  it  in  the  form 
which  I  call  the  Sanct/,  would  have  left  it  three-fourths  of  its  original 
weight,  and  have  given  it  a  much  more  splendid  luster.  When  I 
wished  to  suggest  this  the  diamond  had  already  been  sent  to  Amster- 
dam. It  was  exhibited  at  Paris  in  the  great  exposition  of  1856.  It  is 
estimated  to  weigh  127  carats.  It  is  one  of  the  five  diamonds  to  which 
tbe  name  of  aavermffna  has  been  exclusively  applied.  Everything  indi- 
cates that  tbe  number  of  these  peerless  minerals  is  extremely  restricted, 
^uce  so  few  have  rewarded  the  arduous  labor  of  searcbiog  for  them. 
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If  DO  more  should  ever  be  foand,  it  will  be  ou  nccoaut  of  their  extreme 
Bcarceness,  which  recalU  a  sayiog  of  Tacitas  with  regard  to  the  pearls 
of  Enj^lftDd :  "  It  is  rather  nature  that  fails  in  their  production  than 
the  avidity  of  man  iu  their  discovery."  Hitherto  Borneo  has  eontribnted 
uo  diamond  of  any  considerable  size.  It  is  trae,  however,  that  the 
almost  impenetrable  fitrests  of  this  equatorial  isle  hare  prevented  a 
thorough  research.  A  late  number  of  the  Journal  of  the  Geographical 
Society  of  London  gives  about  2,000  carats  as  the  annual  product  of 
the  mines  of  Borneo,  which  hare  never  yet  yielded  a  diamond  of  36 
carats.  The  monopoly  of  the  government  of  Holland  in  this  matter  is 
found  to  be  quite  profitless,  and  it  is  probable  that,  as  in  Brazil,  a  con- 
siderable portion  of  the  prodaction  is  abstracted  by  contraband  trade. 
The  rank  of  a  diamimd  can  only  be  approximately  determined  by  its 
weight  If,  for  example,  it  is  not  of  a  beautiful  water,  perfectly  pure, 
oolorless,  and  limpid,  it  cannot  receive  the  title  of  sovereign.  Further- 
more, if  its  Insler  is  not  brilliant,  it  will  hare  to  be  recut  to  render  it  per- 
fect, and  in  this  operatioB  it  will  lose  weight.  The  Begent  and  the  Koh-i- 
noor  are  equal  in  beauty,  bat  the  Begent  of  136  carats  is  more  valuable 
than  its  rival,  which  has  been  reduced  in  cutting  from  186^  carats  to 
102||  carats.  The  diamond  of  Tuscany  is  of  an  inferior  color,  a  yellow- 
ish lemon.  The  great  diamond  of  Itussia  is  rather  ill-shaped ;  it  is  like 
a  pigeon-egg  cut  iu  half,  with  facets  over  its  whole  contour.  It  is  only  a 
big  stone,  a  species  of  beavy  rose  much  too  thick.  If  the  Kob-i-noor  and 
the  Star  of  the  South  had  been  cut  in  the  Suucy  form,  it  is  probable 
that  with  a  brilliance  equal  to  tbat  of  the  Begent  they  would  have  sor- 
]>assed  it  in  weight.  The  Star  of  the  South,  when  1  saw  it  iu  the  pos- 
session of  M.  Bufresooy  at  the  lustitu^,  weighed  254}  carats ;  but  by 
ipjudicious  cutting,  I  regret  to  say,  it  was  reduced  to  127  carats. 

Permit  me  further  to  remjirk  iu  regard  to  the  Sancy  form  tbat  it 
always  admits  of  a  subsequent  cutting  into  that  of  tlie  brilliant,  and  is 
easily  experimented  upon.  For  this  reason  it  is  prudent  not  to  sacrifice 
until  the  last  extremity  so  much  weight  as  must  be  lost  in  reducing  a 
atone  of  the  form  of  the  Indian  or  Brazil  diamond  by  the  ordinary  cut- 
ting. I  have  seen  at  Amsterdam  a  model  of  the  form  wbich  the  latter 
would  take  by  ordinary  cutting.  It  wilt  be  like  the  Koh-i-noor,  that  is 
to  say,  not  sufiBciently  thick  for  the  size  of  its  face. 

In  comparing  the  Eoglish  diamond  with  the  model  of  100  carats  given 
by  Jefiries  it  will  be  found  that  its  extent  of  &ce  is  almost  double  what 
it  ought  to  be  for  a  diamond  properly  cut 

It  would  be  a  curious  speculatiou  to  follow  the  future  history  of  the 
Star  of  the  South  after  having  shoue  at  the  French  exposition.  What 
name  will  this  sovereign  diamond  assume  T  Will  it  be  Albert  or  Francis 
Josephi  The  proad  Americans,  sagacious  estimatcrs  of  all  commercial 
values,  will  they  bave  the  ambition  to  possess  one  of  these  rare  produc- 
tions of  nature  1    "  How  have  yon  managed  to  pat  so  immense  a  price 


.y  Google 


342  TUB  DIAMOND   AND  OTHEB   PBECI0U8  STONES. 

ou  thUiMiarlt''  fwked  Philip  II  of  au  eastera  merctumt.  "Sire,  I  knew 
there  vas  in  the  world  a  Kiug  of  Spaiu  to  buy  it." 

Thus  far  we  have  said  little  for  science  ip  thiB  dissertatioa,  and  yet 
preulous  stoues,  and,  in  geueral,  all  crystals,  from  their  geometrical 
forms,  their  chemical  and  meohauical  properties,  their  weight,  their  color, 
their  action  on  light,  and  their  electrical  qualities,'they  all  offer  the  most 
delicate  aa  well  as  interesting  applications  of  the  principles  of  physics. 
Haiiy  conceived  a  crystal  to  be  made  ap  of  an  assemblage  of  minuto 
parts  or  molecules,  each  having  the  same  definite  form.  From  a  few  of 
these  elementary  molecules,  which  he  called  primary  forms,  he  was  ena- 
bled to  build  up  all  the  tbrms  which  occur  iu  nalare,  and  in  so  doing  he 
was  led  to  inquire  whether  the  same  elementary  forma  might  not  give 
rise  to  more  than  one  derivative  form,  or,  in  other  words,  whether  the 
same  substance  could  not  crystallize  iu  more  than  one  form.  Nature 
replied  that  she  had  anticipated  his  question  by  producing  a  specimen 
of  the  anticipated  form.  By  the  application  of  mathematical  analysis 
to  the  fertile  conception  of  Haiiy  all  the  forms  of  crystals  which  can 
possibly  be  produced  by  an  aggregation  of  a  given  elementary  form,  as 
well  as  the  forms  which  are  iucompatible  with  a  particular  elementarj- 
molecule,  can  bo  foretold,  and  these  predictions  are,  in  all  cases,  found  to 
be  iu  exact  accord  with  the  actual  facts  of  observation ;  while  the 
chemist  and  the  mineralogist  are  continually  adding  to  the  list  of  crystals 
of  tbeoretically  possible  forms,  in  no  case  has  one  been  obtained  of  an 
(I  priori  iucompatible  form. 

Hardness  is  an  important  quality  by  which  valuable  stones  ai'e 
distinguished.  In  the  cutting  of  the  Koh-i-noor  it  was  found  that  it 
required  a  vrhole  day  to  produce  facets  which  could  be  commonly  formed 
in  the  course  of  three  hours.  It  was  also  found  necessary  to  increase  the 
rapidity  of  the  rotation  of  the  wheel  on  which  the  diamond  powder  is 
spread.  In  an  experiment  made  some  years  ago  at  the  expense  of  the 
Institute,  a  black  diamond  of  Borneo  was  put  in  the  bands  of  Gallais, 
the  diamond-cutter.  On  this  he  wore  out  a  steel  wheel  and  a  largo 
quantity  of  ordinary  diamond  jtowder  without  making  the  least  impres- 
sion on  its  surface.  It  lost  none  of  its  roughness,  although  loaded  with 
a  considerable  weight,  and  heated  almost  to  whiteness  by  the  rubbing 
of  the  wheel,  which  revolved  with  such  velocity  as  to  emit  a  contiunal 
shower  of  sparks  during  the  oi>eration. 

This  intractable  substance  required  the  powder  of  black  diamonds, 
like  itself,  to  produce  the  desired  eftect,  and  doubtless  some  day  the 
powderof  black  diamonds  will  bo  used  to  advantage  in  cnttiog  the  ordi- 
nary <liamond  as  well  as  in  other  processes  of  the  arts.  Every  one  has  seen 
a  glazier,  with  a  minute  point  of  a  diamond,  trace  ui>on  glass  an  almost 
imperceptible  groove  in  the  crust  of  the  glass,  which  renders  it  easily 
frangible  in  a  given  direction.  It  is  conjectured  by  some  that  the  an- 
cients in  engraving  ou  sapphires  and  rubies  have  used  a  diamond  point 
as  a  burin,  and  the  flnisk  of  some  parts  of  cameos  and  Intaglios  deeply 
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cut  woald  api>ear  to  warrant  tbis  supposition.  An  art  has  boea  lost  to 
Fraace.  Wbo  will  restore  itt  Since  the  last  encouragements  given  to 
engraving  on  atoue  by  the  Empress  Josephine  and  Kapoleon  I,  every- 
thingof  this  kind  comes  to  us  from  Italy,  and  there  Is  not  a  single  glyptic 
monument  of  the  reigns  which  have  succeeded  the  Empire. 

The  diamond  is  heavier  than  rock-crystal  and  lighter  than  white 
sapphire.  It  has  almost  the  same  weight  as  the  white  sapphire  of  Bra- 
zil, called  (joutte  ^eau.  It  is  ofteD  confounded  with  these  three  stones, 
which  reiSemble  it  in  whiteness.  Let  us  see  then  how  these  may  be  dis- 
&igui8hed  by  the  weight. 

It  is  known  that  if  a  real  diamond  be  saspeuded  by  a  fine  thread  from 
a  delicate  balance,  and  when  in  perfect  equilibriam  it  be  immersed  in  a 
glass  of  water  placed  immediately  under  it,  it  loses  two-sevenths  of  its 
weight,  or,  in  other  words,  two-sevenths  of  its  weight  in  air  must  be 
added  to  the  pan  from  which  it  is  susi>eudcd  to  restore  the  equilibrium 
7hen  the  diamond  is  in  the  water.  lu  like  manner,  a  diamond  wcighiug 
21  carats  loses  in  water  about  6  centigrams.  A  whit©  sapphire  of 
the  same  weight  loses  only  a  fourth  of  its  weight  when  weighed  in 
water,  that  is  to  say,  about  5  centigrams.  A  piece  of  rock-crystal  in 
the  same  conditions  loses  8  centigrams.  Hence,  whenever  any  species 
of  crystal  weighed  in  wat«r  loses  more  than  two-sevenths  of  its  actual 
weight,  it  cannot  be  a  diamond.  We  shall  presently  see  how  the  dia- 
mond is  distinguished  from  the  white  topaz,  which,  Like  itself,  loses  in 
water  two'sevenths  of  its  weight. 

Chemical  testa  being,  in  general,  very  difficult  of  application,  and  in- 
volving a  loss  of  the  substances  examined,  need  not  here  be  described ; 
but  we  shall  iwint  out  an  opticiU  test  of  a  very  delicate  character  which 
traces  at  once  the  line  of  demarkatiou  betweeu  the  diamond  and  aD 
other  colorless  gems ;  we  refer  to  that  of  double  refraction. 

In  looking  through  a  trausparent  stone  at  a  detached  object,  such  as 
the  poiut  of  a  needle,  or  a  small  hole  pierced  iu  a  card,  the  ol>ject  is  seeo 
double,  as  if  there  were  two  needle-iwiuts  or  two  holes.  This  phe- 
nomenon is  called  double  refraction,  and  is  exhibited  by  all  white  or 
colorless  gems  except  the  diamond.  As  some  little  dexterity  is  required 
to  readily  CKhibit  tbis  curious  property,  the  object  to  be  looked  at  and 
the  stone  should  be  fixed  at  the  proper  distance  apart  on  a  support  by 
a  little  modeling-wax,  so  as  to  be  more  conveniently  seen  by  those  inter- 
ested iu  the  experiment.  M.  H.iiiy  was  often  called  upon  in  consultatious 
of  this  kind,  and  sometimes,  in  the  cose  of  a  suspected  fraudulent  sale, 
he  gave  bis  testimony  iu  court  as  an  expert  in  regard  to  the  character 
of  -gems.  The  white  topaz  of  Brazil  produces  double  refraction,  and 
may  at  ouce  be  recognized  by  this  quality  as  a  false  diamond.  I  have 
apainful  recollection  of  a  visit  from  au  English  geutleman,  who  brought 
for  my  examinatiou  a,  magnificent  white  topaz,  which,  had  it  been 
diamond,  would  have  been  of  immense  value.  It  was  very  easy  for  me, 
from  the  cutting  of  the  stone,  to  perceive  the  double  refraction  j  but 
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SQch  was  the  a^tation  of  the  owner,  and  so  coDTutsively  did  bis  band 
tremble,  that  I  was  obliged  to  attach  the  stone  to  a  wooden  ruler  with 
a  bit  of  green  wax  before  I  coald  render  the  phenomeDOn  clear  to  him. 
The  instant  he  saw  the  donble  refraction,  the  bearing  of  which  I  had 
explained,  he  seemed  overcome  with  emotion ;  and  after  remaining  some 
minutes  in  a  half-stnpefied  condition,  he  suddenly  rose  and  abruptly 
t«ok  his  leave,  doubtless  to  hide  his  emotion,  too  powerful  to  be  cwi- 
trolled.  He  afterward  sent  me  his  card,  apologizing  for  his  hasty 
departure,  but  1  never  learned  what  great  interest  I  had  compromised  or 
what  hopes  I  had  dissipated  in  thus  determining  the  character  of  the 
stone.  In  the  work  of  Mawc,  it  may  be  seen  that  the  white  sapphire 
and  the  white  diamond  owe  their  high  price  to  the  fact  that  they  are 
often  frandulently  sabstitnted  for  diamonds.  Mawe  might  have  added, 
also,  the  white  zircon,  which  is  heavier  even  than  the  sapphire,  and 
which  much  more  resembles  the  diamond.  To  exhibit  one  of  these  stones 
in  dress  as  a  real  diamond  may  be  only  a  small  exhibition  of  vanity, 
but  to  sell  one  for  a  diamond  is  a  felony  which,  fortunately,  is  recognized 
as  Bach  by  our  courts  of  justice. 

I  need  scarcely  add  that  the  zircon,  like  the  white  sapphire  and  topaz, 
possesses  the  quality  of  double  refraction  in  a  high  degree.  The  test  of 
donble  refi-action  is  a  very  convenient  one,  becanse  it  can  be  exercised 
without  unsetting  the  stone,  and  without  any  complicated  apparatus. 
A  little  practice  enables  any  one  very  soon  to  learn  how  to  recogoize  the 
phenomenon ;  and  this  is  not  much  to  pay  for  gaining  so  absolute  a  means 
of  identifying  a  false  diamond. 

Diamonds  are  capable  of  being  colored  in  various  ways.  A  slight 
tinge,  as  in  the  case  of  the  great  Tuscany  and  the  Bassian  diamonds, 
detracts  from  the  value ;  but  when  a  diamond  is  found  of  a  lively  and 
rich  color,  it  is  very  mach  sought  after  as  a  very  rare  specimen.  The 
Uarquis  of  Dr4e  possesses  several  of  this  kind,  and  especially  one  of 
fine  rose  tint.  The  specimens  which  have  this  character  are  called  atones 
of  affectum,  and  really  their  owners  sometimes  regard  them  with  a  sen- 
timent which  fully  Justifies  the  name.  Amoug  the  crown  diamonds  of 
France  there  was  one  of  triangular  shape,  of  a  fine  sapphire  blue,  and 
weighing  60  carats.  This  disappeared  at  the  time  of  the  theft  of  these 
diamonds,  none  of  which,  except  the  Regent,  were  ever  recovered,  doubts 
leas  because  this  latter  was  of  more  ditQcult  sale  than  the  rest.  During 
his  imprisonment,  the  thief  enjoyed  among  his  companions  great  con- 
sideration on  account  of  the  magnitude  of  his  villainy.  On  what  may 
not  distinction  be  based  in  this  world  ! 

But  the  wonder  of  all  colored  diamonds  is  the  blue  one,  owned  by  Mr. 
Hope,  the  form  of  which  has  been  engraved  in  the  report  of  the  London 
Exposition.  Mawe  characterizes  It  ns  auperlatitiely  beautifttl.  It  weighs 
44^  carats,  and  often,  according  to  Mr.  Tennant,  unites  the  blue  color  of 
the  sapphire  with  the  prismatic  luster  and  brilliance  of  the  diamond. 
Every  one  who  has  studied  the  play  and  the  effect  of  precious  stones  in 
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any  brilliant  evening  assembly  bos  remarked  that  the  sapphire,  epark- 
ting  as  it  may  be  by  day,  becomea  dall  and  Insterless  in  the  light  of 
lamps,  wax  candles,  or  gas.  It  wonld  be  cnrions  to  know  whetlier  the 
same  loss  of  brilliance  happenoto  the  bine  diamond  of  Mr.  Hope,  which 
I  do  not  hesitate  to  place  beside  the  sovereigns  in  value,  because,  thongh 
leas  heavy  than  they,  it  sarpasses  them  in  rarity.  The  term  ttone  of 
a^Ktion  is  scarcely  an  inappropriate  name  for  this  precious  object, 
thoDgh  it  is  sometimes  applied  with  more  qnestionable  propriety.  I  once 
saw  a  stone  at  M.  Bapst's,  known  as  a  blaek  diamond,  which  bad  the 
color  of  a  tobacco-leaf,  and  was  only  admirable  on  account  of  its  singu- 
larity. Louis  XVIII,  however,  selected  it^r  the  crown  of  France,  at 
24,000  francs,  but  it  was  never  placed  there.  Such  diamonds  are  always 
cat  very  thin;  for  what  isthe  use  of  thickness  in  a  stone  which  is  not 
transparent,  and  of  which  the  superficial  brilliauce  is  quite  vivid  1  If 
to  an  amatear  such  a  stone  should  become  one  of  affection,  he  certainly 
would  run  no  risk  of  having  his  taste  disputed.  It  is  cnrions  to  remark 
that  Pliny  says  almost  the  same  thing  of  Nonius,  who,  owuing  a 
beautiful  opal,  preferred  to  quit  Kome  as  a  proscribed  traitor,  rather 
than  yield  to  Antony  his  atone  of  affection.  "  It  was,"  says  Pliny,  "  an 
astonishing  instance  of  tyranny  on  the  part  of  Antony  to  proscribe  a 
citizen  for  the  sake  of  a  gem ;  but  we  oau  none  the  less  wonder  at  the 
obstinacy  of  Nonius,  who,  rather  than  give  up  bis  beloved  opal,  suffered 
himself  to  be  exiled  ftom  his  country.  In  reading  the  interminable  list 
of  marvelous  qualities  attributed  before  the  seventeenth  century  to  gems, 
we  may  understand  something  of  the  extreme  valne  set  by  the  i>08seBSors 
of  precious  stones  on  these  treasures.  The  native  Indian  princes  are  great 
amateurs  of  diamonds,  and  seek  for  them  with  great  assiduity.  In  one 
of  their  collections  I  have  seen  a  small  natural  diamond,  with  brilliant 
points,  encased  in  the  red  cement  which  ordinarily  envelopes  the  stone 
in  the  mine.  This  specimen,  which  was  about  the  size  of  a  small  hazel- 
nut, and  in  which  the  little  diamond  was  enshrined  within  the  cement, 
formed  an  object  well  adapted  to  excite  the  wonder  and  admiration  of 
the  mineralogist,  as  well  as  the  superstitions  regard  of  the  princely, 
though  unscientific,  owner. 

Mawc  states  that  of  all  values  the  least  variable  is  that  of  the  diamond. 
He  cites  various  crises  which  have  occurred  in  England  in  the  quantity  of 
diamonds  received,  and  shows  that,  with  regard  to  price,  these  crises  have 
been  generally  very  light  and  of  short  duration.  There  have  been  two 
great  panics  in  the  diamond  market  since  1S40.  The  first  was  on  the  dis- 
covery of  the  new  mines  in  Brazil,  about  1843  or  1844.  The  second  wns 
in  France,  and  followed  the  commercial  shock  caused  by  the  revolution 
of  1848.  The  price  of  diamonds  then  rose  and  fell  with  other  securities, 
and  in  precisely  the  same  proportions.  The  price  is  now  about  200  fnincs 
the  carat,  a  price  indicated  by  Jeffries  reaching  to  about  250  francs. 
H.  Casteluao,  in  his  Voyage  across  8onth  America,  liints  that  the  fall 
in  the  price  of  diamonds  came  from  a  diminution  in  the  taste  of  society 
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for  these  brilliant  aad  other  ftivolons  decorations.  If  the  depreciation 
ID  the  value  of  diamonds  is  to  depend  on  a  decline  in  the  taste  for  luxury 
and  ostentation,  a  desire  to  sbine,  and  even  on  tbe  cupidity  of  man,  a 
rich  commerce  in  these  gems  may  be  assured  in  London  and  Paris  for 
many  centuries  to  come. 

Without  recurring  to  tlw  Arakian  }figkta,or  to  the  legends  of  the  middle 
agea,  where  gnomes  and  griffins  are  seea  jealously  guarding  these  treas- 
ures of  tbe  earth,  and  only  by  tbe  force  of  some  cabal  allowing  mortals 
to  obtain  them,  it  is  evident  that  a  great  value  assigned  to  a  small 
quantity  of  mineral  substance  has  given  rise  to  singular  changes. in 
fortune.  I  do  not  know  on^hat  foundation  Mawe  says  that  Li^g^s, 
embassador  to  tbe  court  of  Berlin,  obtained  from  the  King  of  Prussia  a 
treaty  of  alliance,  offensive  and  defensive,  by  dazzling  his  eyes  with 
the  splendor  of  the  Regent,  for  the  cession  of  which  by  France  the  abb4 
allowed  tbe  King  to  entertain  a  hope.  Frequently  the  precious  stones 
of  sovereigns  have  been  nsed  as  pledges  for  the  payment  of  debts ;  but 
these  transactions  are  comparatively  of  little  interest,  and  we  prefer 
much  more  to  contemplate  the  incident  of  a  poor  gardener  of  Golconda 
finding  in  his  garden  a  beautiful  stoue,  which  proving  to  be  a  diamond, 
afforded,  not  only  ease  and  comfort  to  himself  and  his  family,  but 
opened  to  his  whole  country  a  source  of  riches.  We  also  prefer  to  dwell 
on  the  fortune  of  a  poor  negross  who  found  the  Star  of  tbe  Sontb,  in  July, 
1853,  wbile  washing  tbe  sands  of  the  Erazilian  mine  of  Bagagen.  Ac- 
cording to  the  ancients,  Hercules  presided  over  the  discovery  of  treas- 
ures. By  this  perhaps  they  wished  to  indicate  that  what  is  truly  valu- 
able vAU  only  be  attained  by  untiring  indnstry.  But  be  this  as  it  may, 
the  discovery  of  a  gem  was  never  considered  by  them  as  a  favor  from 
Hercules,  but  as  tbe  reward  of  labor. 

An  anecdote  of  notable  fidelity  is  connected  with  the  Sancy,  which  is 
worthy  of  repetition.  This  gem  was  bought  at  Constantinople  during 
AD  embassy,  by  a  baron  of  the  name  of  Sancy,  for  600,000  livres.  During 
the  many  years  in  which  Henry  IV,  after  tlie  death  of  his  predecessor, 
was  rather  an  appendage  to  tbe  throne  than  King  in  reality,  several 
of  his  barons  rendered  him  pecuniary  assistance,  and,  among  others, 
the  Baron  df  Sancy,  who  placed  the  diamond  bearing  his  name  in  charge 
of  a  domestic,  to  be  delivered  to  the  King.  In  tbe  brigandism  which 
then  desolated  France,  this  servant  was  attacked  and  assassinated. 
For  a  long  time  his  master  knew  not  what  bad  become  of  him;  but 
after  much  searching  it  was  discovered  that  he  bad  been  killed  in  a 
certain  rural  commune,  and  that  his  body  was  interred  in  the  cemetery 
belonging  to  tbe  locality.  When  condolences  on  this  discovery  were  ten- 
dered to  the  baron  on  the  loss  of  his  splendid  jewel,  be  replied,  "You 
are  very  much  in  error,  gentlemen ;  since  I  now  know  where  to  find 
the  body  of  my  servant,  1  know,  also,  where  to  find  my  diamond.'*  In 
fact,  when  the  body  was  disinterred  tbe  diamond  was  found ;  it  had  been 
swallowed  by  the  man  to  secure  it  from  his  assailants. 

,iz.d  by  Google 
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I  may  in  this  coDQection  alao  recite  an  incident  coming  within  my 
persoual  knowledge.  I  had  intrusted  a  diamond  of  considerable  value 
to  a  young  trader  to  be  recut  in  Auisterdam.  He  there,  however,  met 
with  reverses,  and  returned  to  Paris  in  a  state  of  tJie  greatest  destitution. 
Daring  the  last  days  of  liis  homeward  travel  be  was  obliged  to  live  upon 
the  wild  fruits  of  tbo  earth,  and  to  sleep  in  the  open  air.  Altbuugh  I 
found  him  on  hia  return  in  an  apartment  with  bare  walls,  and  bis  coach 
a  bed  of  straw,  he  had  been  faithful  to  his  trust.  He  handed  me  my 
jewel,  apparently  unconscious  of  merit,  merely  claiming  from  me  the 
price  of  the  recutting.  Alter  this  sad  epoch,  fortune  smiled  upon  bim, 
and  in  his  prosperity  I  fancy  that  I  see  a,  providential  recompense  of 
Buoh  rectitude  amid  unusual  temptatiou. 

The  art  of  making  diamonds  bas  been  almost  as  eagerly  sought  as  that 
of  producing  gold.  The  problems  are  not,  however,  tbe  same  in  prin- 
ciple, since  to  make  a  diamond  is  simply  to  'crystallize  carbon  or  charcoal; 
while  in  prodaciug  gold  tbe  alchymists  attempted  to  change  the  very 
natnre  of  bodies,  and  to  make  gold  of  all  things.  Modem  chemistry 
having  burnt  the  diamond,  and  discovered  that  the  product  of  its  com- 
bustion is  the  same  as  that  obtained  by  the  burning  of  charcoal,  we 
would  suppose  that  some  i>eculiar  compound  of  cbarcoid  might  be  found 
which,  submitted  to  such  process  as  woald  allow  the  carbon  to  separate 
.  very  slowly  in  a  condition  of  perfect  stillness,  would  produce  regular 
crystalline  forms. 

It  is  thus  that  sugar,  salt,  and  alum  are  deposited  when  the  water 
wfaieh  held  them  in  solution  is  evaporated  very  slowly  and  in  perfect 
stillness.  Looking  at  it  in  this  light,  there  is  a  curious  substance  which 
renders  the  exi>eriment  of  diamond-making  a  hoiieful  matter.  It  ia  not 
generaUy  known  that  in  combining  sulphur  and  carbon  a  colorless  liquid 
is  produced  resembling  water,  and  containing  really  nothing  but  sulphur 
and  carbon.  If  by  some  process  the  sulphur  could  be  got  rid  of,  either 
wholly  or  partially,  we  might  expect  to  see  the  carbon  deposited  in  the 
crystalline  state.  So  far  this  hope  has  failed.  Many  other  plans  have 
also  failed,  so  that  at  this  day  the  crystallization  of  charcoal  is  by  most 
persons  a  thiug  despaired  of.  Despretz,  a  member  of  the  Institute,  was 
however,  of  a  different  opinion.  By  means  of  the  voltaic  baltery  he  has 
obtained  on  a  thread  of  platiua  small  crystalline  depositions,  which,  by 
their  form  and  hardness,  seem  to  be  really  embryonic  diamonds.  These 
crystals,  or  rather,  let  as  say,  these  particles  of  diamond  dust,  have  been 
used  in  polishing  hard  stones,  in  the  same  manner  as  ordinary  diamond 
powder.  The  scientific  question  is  then  resolved.  But  this  ingenious 
and  sagacious  acailemician  did  not  stop  here.  He  organized,  as  we 
may  say,  hundreds  of  preparations  to  facilitate  the  precipitation  and  aid 
crystallization  of  charcoal  under  the  influence  of  electricity,  an  agent 
which  iu  tbe  researches  of  men  is  the  obedient  servant  of  his  will.  These 
interesting  facts  lead  us  to  indulge  the  hope  that  persevering  and  saga- 
cious labor  will  be  rewarded  by  success  iu  the  crystallization  of  ctvbon, 
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and  the  mannfactare  of  tlio  diamond.  Althongh  this  resalt  might  not 
be  advaDtageouH  to  commerce,  it  would  he  bo  to  science.  Nowhere  does 
Datnre  show  us  the  diamond  in  the  locality  where  it  has  been  formed ;  it 
ia  now  only  obtained  from  gronnd  which  has  changed  its  place,  so  that 
TT6  get  no  light  on  the  primitive  conditions  of  its  crj-stallization,  a  cir- 
cumstance which  seems,  to  confirm  tlic  views  of  Dcspretz,  which  is,  that 
in  Brazil,  side  by  side  with  the  diamond,  there  occurs  a  cnrioos  substance 
as  hard  as  the  diamond,  which  is  called  by  the  Portngiiese  carbonado,  and 
in  trade  at  Paris  carbons.  Speaking  of  the  miues  of  Brazil,  Tennant 
sayeofit:  "There  is  foond  here  a  considerable  quantity  of  ablacksab- 
stance  of  the  same  specific  gravity  as  the  diamond,  laminated  or  rather 
composed  of  a  snccession  of  laminella  generally  broken  into  separate 
fragments.  It  is  too  imperfectly  crystallized  to  be  cat ;  thongli  it  pos- 
sesses in  places  the  brilliance  of  the  diamond,  and  can  be  rednced  to 
powder  for  the  polishing  of  other  stones.  Its  name,  carbonado,  is  due  to 
its  having  an  appearance  resembliug  charcoal.  May  not  this  be  the 
same  substance  as  that  artificially  obtained  by  Despretzl  In  the  age 
of  Lonis  XIV,  it  was  thonght  that  it  was  quite  possible  to  increase  the 
size  of  diamonds  by  placing  them  in  certain  solutions,  just  as  a  piece  of 
salt  may  be  increased  in  size  by  placing  it  in  a  solution  of  the  same' 
substance.  Despretz  has,  doubtless,  considered  the  property  .that  a 
crystal  [wssesscs  of  attracting  and  regularly  arranging  around  itself 
particles  of  matter  analogous  to  its  own.  At  present  this  is  the  whole 
scientific  condition  of  the  subject.  Let  ns  wait  for  fatnre  developments. 
Several  years  ago  the  premature  annoanceraent  of  the  artificial  pro- 
duction of  diamonds  agitated  all  Paris.  Baron  Thenard,  however,  by 
an  experimental  e}camination  reassured  the  many  merchants  and  families 
■who  had  been  alanned  on  account  of  the  threatened  depreciation  of  their 
fortunes,  based  on  the  value  of  this  queen  of  gems.  Since  this  time  the 
number  of  diamonds  has  increased  iu  France,  and  is  every  day  increasing, 
even  more  rapidly  than  in  England,  and  now  represents  an  immense 
capital.  According  to  the  remark  of  Achard,  there  is  uo  article  which 
being  resold,  suffers  so  little  loss,  solittledepreciation,whilcatthe  same 
time  it  is  always  in  demand.  It  may  almost  be  considered  a  circulating 
medium  ftfr  high  values.  Furthermore,  in  the  actual  state  of  physics 
and  chemistry,  nothing  warrants  the  fear  that  the  arrificial  will  ever 
compete  with  the  natural  product.  The  case  is  analogous  to  the  well- 
known  production  of  the  gold  pieces  made  by  M.  Sage,  from  gold  ex- 
tracted from  the  ashes  of  certain  burned  vegetablesubstjuites,  a  beautifiil 
scientific  i-esult,  but  by  no  means  lucrative,  since  every  piece  of  twenty 
francs  cost  125  francs  iu  the  making. 

In  like  manner,  we  may  say  that  if  the  process  were  known,  the  arti- 
ficial gem  would  cost  more  than  its  worth. 

The  other  precious  stones  have  been  designated  "  colored  gems."  In 
fact,  their  principal  merit  is  the  beauty  of  color  and  play  of  light  which 
distinguishes  them,  but  to  this  we  may  add  hanlness,  which  insures  their 
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preaervation,  and  vliich  is  ooe  of  tUe  moat  important  qualities  that  a 
precioQs  stone  caii  possess.  Pliny  says  that  in  gems  we  see  all  the 
miyestj  of  uatuie  nnited  in  a  small  space,  and  that  in  no  other  of  her 
works  docs  she  present  anything  more  admirable.  According  to  him, 
the  first  one  who  wore  a  precious  stone  was  the  Titan  Prometheus. 
Beleased  from  his  bonds  and  impressed  by  some  ideal  sentiment,  ho  in- 
serted in  a  piece  of  his  chain  a  fragment  of  the  lock  to  which  he  had 
been  fastened,  and  thus  formed  aring, which  be  erer  after  wore  in  memory 
of  his  misfortunes.  Is  there  not  some  allegorical  sense  in  this  story  of 
the  coustnictioD  of  the  first  ringi  What  leadsnsto  this  supposition  is 
the  mysterious  personage  himself  who  is  made  the  wearer.  This  grand 
personage  Prometheus,  the  benefactor  of  man,  whogarehim  fire  stolen 
ftom  the  gods,  has  always  been  veuerated  in  antiquity  for  his  opposition 
to  the  imperious  domination  of  Jupiter. 

The  ancients  included  also,  under  the  name  of  gems,  stones  engraven 
either  in  relief  or  in  intaglio,  and  in  this  form  of  art  they  have  left  us 
the  most  admirable  productions  that  the  imagination  can  conceive. 
Here,  as  in  sculpture,  the  moderns  have  neither  surpassed  nor  even 
attained  to  the  perfection  of  the  works  of  antiquity.  Engraven  stones, 
which  were  used  as  seals,  are  now  the  most  precious  aud  valuable  of 
relica,  while  they  afford  iis  definite  mineralogical  ideas  as  to  the  various 
kinds  of  ornamental- stones  known  from  the  earliest  period  of  history. 

Stones  of  color  do  uot  probably,  at  the  present  day,  represent  more 
than  one-tenth  of  the  total  value  of  gems,  while  diamonds  may  be  esti- 
mated as  ninety  per  cent.  This  was  different  among  the  ancients.  With 
them  the  diamond  was  hardly  known  as  an  ornamental  jewel,  because 
it  was  uncut,  and  did  not  exhibit  those  vivid  colors  which  now  place  it 
in  the  highest  rank  among  precious  stones.  Furthermore,  our  system 
of  lighting  with  lamps,  gas,  or  caudles,  throws  upon  all  objects  tints 
very  unfavorable  to  the  natural  color  of  gems.  Thus  the  garnet,  tur- 
quoise, amethyst,  and  even  the  opal,  lose  much  of  their  luster  iu  these 
artificial  lights.  When  a  colored  stone  is  placed  in  the  path  of  the  solar 
spectrum,  its  color  will  vary  with  the  portion  of  the  spectrum  which 
falls  upon  it  [  and  two  stones  of  the  same  color,  but  of  a  different  na- 
ture, will  exhibit  different  effects.  Thus  a  paste,  placed  beside  a  fine 
colored  stone,  betrays  its  worthlessness.  A  simpler  method  of  testing 
stones  is  to  look  at  them  through  a  bit  of  glass  colored  red,  yellow,  blue, 
or  green.  Every  stone  will  exhibit  under  this  test  properties  peculiar 
to  itself,  and  by  which  its  nature  may  be  recognized. 

Since  we  have  spoken  of  paste,  I  would  remark  that  in  Bpit6  of  th« 
high  price  of  fine  stones,  there  are  fewer  false  ones  used  than  at  first 
we  should  be  inclined  to  believe.  Paste,  colored  or  not,  is  only  a  very 
fine  glass  overcharged  with  lead  and  enamel,  analogous  to  the  best 
quality  of  cut-glass  for  table  service.  In  the  early  times  of  its  substi- 
tution for  precious  stones,  it  was  cut  very  cai-efully ;  now  it  has  become 
common  and  cheap  and  inferior  in  workmanship.    Besides,  iiational 
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riches  augmenting  from  day  to  day,  and  the  insafQcieDCy  of  paste  for 
beauty  aod  dtiration  beconiing  more  and  more  apparent,  a  greater  ex- 
Iienscforsoinctbingof  imperUbable  Taino  is  preferred  to  a  less  price 
paid  for  wbat  is  really  an  article  of  no  permanent  worth.  We  are  now 
long  past  the  time  when  the  Dachess  of  Bern,  arriving  in  France,  re- 
ceived for  her  bridal  ornaments  only  paste,  and  when,  in  order  to  make 
the  Duke  of  Wellington  a  present  in  diamonds  Of  less  than  a  million 
francs  in  value,  the  Paris  trade  was  obliged  to  borrow  from  the  civil 
list  a  certain  number,  guaranteeing  their  restitotion  in  kind. 

Before  speaking  further  of  colored  stones,  a  question  presents  itself: 
Can  science  explain  the  coloring  of  these  gems  !  There  are,  I  8up[>ose, 
few  persons  who  do  not  know  that  the  white  light  wbich  reaches  ns 
from  the  sun  and  other  heavenly  bodies  can  be  decomposed  into  a  nnm- 
ber  of  colored  rays.  Thus,  when  the  light  of  the  sun  passes  throagb  a 
triangular  prism,  it  is  bent,  and  will  trace  on  a  white  card  placed  oppo- 
site to  it  an  iridescent  band,  in  wbich  Kowtou  has  marked  seven  colore, 
according  to  some  idea  of  analogy  with  the  seven  notes  of  a  musical  oc- 
tave ;  an  idea  which  is,  after  all,  without  foundation,  since  every  prism 
gives  its  own  [)ecnliar  band.  The  idea  was  by  no  means  new.  The 
Greeks  and  Romans  entertained  it,  and  Nero,  who  in  dying  pitied  the 
world  for  losing  so  great  an  artist  as  himself,  has  snng  it  in  verse.  A 
child  blowing  a  soap-bubble  produces  colors  as  splendid.  In  a  word, 
every  thin  plate  of  any  transparent  substance  whatever  becomes  colored 
nnder  white  light.  Striated  surfaces  also  oQ'er  effects  not  less  brilliant ; 
BO  that,  to  clothe  certain  insects  more  vividly,  nature  has  grooved  the 
tissue  that  enveloi>e8  them.  The  globules  of  clouds  between  ns  and  the 
moon  produce  also,  with  white  light,  the  most  vivid  colors ;  and,  above 
all  in  beauty,  the  tm  or  rainbow,  wbich  the  sun  paints  in  n  thousand 
colors  in  the  drops  of  the  falling  shower,  is  the  transcendent  effe<'t  of  de- 
composed light.  Nature  always,  with  a  palette,  so  to  speak,  charged  only 
with  white,  knows  the  art  of  spreading  over  all  her  pictures  the  magic 
and  glow  of  the  most  brilliant  coloring.  But  we  have  not  exhausted 
all  the  resources  of  this  coloring,  the  secret  of  which  is-  the  light  itself. 
How  shall  we  explain  the  whiteness  of  the  snow,  whicii  covers  our  planet 
at  either  iwle,  and  on  the  summits  of  the  loftiest  mountains  f  How  ac- 
count for  the  perpetual  greenness  of  countries  covered  with  plants  and 
trees,  the  blue  of  the  vast  aerial  sea  which  envelopes  the  earth,  or  the 
color  of  the  great  ocean  which  rests  on  its  surface  f  Here  science  is  in 
default.  The  cause  of  the  color  proper  to  bodies  is  only  half  perceived ; 
and  we  can  say  still  that  which  Huyghens  said  nt  the  end  of  the  seven- 
teenth centuiy, "  In  spite  of  the  labors  of  Newton,  no  one  has  yet  fully  dis- 
covered the  cause  of  the  color  of  bodies."  We  must  then  admire,  with- 
out penetrating  their  secret,  the  unparalleled  red  of  the  oriental  ruby, 
the  pure  yellow  of  the  topaz,  the  uuniingled  greeuuess  of  the  emerald, 
the  soft  blue  of  the  sapphire,  and  the  rich  violet  of  the  amethyst.  This 
is  not  the  only  thing  the  discovery  of  which  we  shall  leave  to  posterity. 
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In  the  enamoration  that  follows  we  shall  place  the  precioas  stones  in 
the  order  of  their  actual  value.  This  order  varies  little  in  different  parts 
of  the  world.  When  an  extraordinary  demand,  however,  occurs,  that 
causes  a  rise  in  price  of  auy  particular  gem,  there  flaws  iuto  the 
market  such  an  overplus  of  that  gem,  that  a  f^l  iu  value  is  at  once 
effected.  This  is  the  case  at  present  with  the  beautiful  Hun^^arian  opal, 
which  iu  the  last  ten  years  has  become  abundant,  the  mines  prodncing 
it  being  more  actively  worked  on  account  of  the  high  price  of  these 
stones,  which  for  a  while  has  surpassed  that  of  the  sapphire.  The  ori- 
ental rvi^  is,  for  its  price  as  well  aa  its  beauty,  the  first  in  rank  among 
colored  stones.  In  order  to  appreciate  its  color  in  its  finest  quality  we 
must  compare  it  with  the  blood  as  it  spirts  from  an  artery,  or  the  red 
ray  iu  the  solar  speetrnm.  It  is  the  pure  red  on  the  painter's  palette, 
without  any  admixtareon  the  one  aide  of  orange,  or  on  the  other  of  violet. 
Many  of  the  stained-glass  windows  in  our  ancient  churches,  when  trav- 
ersed by  the  rays  of  light,  give  thia  color  in  its  briUiaoce.  The  niby  is 
excessively  hanl,  and,  after  the  sapphire,  which  surpasses  it  a  little  in 
this  respect,  is  the  first  of  stones,  always  excepting  the  diamoud,  to 
which  there  is  nothing  at  all  comparable.  According  to  a  perfectly  just 
remark  of  M.  Cbarles  Achard,  more  competent  than  any  one  in  France 
to  give  an  opinion  touching  the  trade  in  colored  stones,  there  is  a  great 
difference  between  these  and  the  diamond,  which,  from  the  minutest 
specimena  to  those  of  princely  or  sovereign  size,  have  a  fixed  price  pro- 
portioned to  their  weight,  as  is  the  case  with  gold  and  silver.  Aa  for 
rubies  and  other  gems,  the  very  small  specimens  have  hardly  any  value, 
and  it  is  only  when  of  some  weight  that  they  command  high  prices. 
Rubies  are,  therefore,  much  used  for  watch-pivots,  and,  from  their 
abnndauce,  are  of  little  value ;  but  for  a  ruby  of  6  carats,  double  the  price 
of  a  diamond  of  the  same  weight  will  be  paid.  If  the  ruby  weighs  10 
carats,  triple  the  value  of  a  diamond  of  the  same  weight  may  be  asked 
for  it;  which  price  wonid  be  about  20,000  to  25,000  francs.  All  the 
world  admits  that  a  perfect  ruby  is  the  rarest  of  all  the  productions  of 
nature.  Its  tint  shows  to  the  same  advantage  by  day  as  by  Inmp  light; 
but  to  render  the  color  more  resplendent  it  should  be  placed  in  the  midst 
of  the  red  rays  of  the  spectrum  iu  such  a  manner  that  tlie  rest  of  the 
colors  do  not  tall  very  near  it.  The  possessors  of  choice  collections  of 
stones  can  repeat  tbia  interesting  experiment  with  various  stones,  placing 
each  in  that  color  of  the  spectrum  which  is  analogous  to  that  of  the 
stone  itself.  It  is  a  severe  test  for  the  purity  of  the  tint ;  for  if  pure  and 
unmixed,  the  Btone  will  appear  completely  black  in  every  other  light  hut 
it«  own.    Milky  and  turbid  stones  cannot  bear  thia  test. 

When  Pegn  was  annexed  to  the  British  East  India  Possessions,  it  was 
thought  that  that  cooiitry,  so  rich  in  mbien,  would  send  many  of  these 
stones,  so  jealously  guarded  by  the  Indian  princes,  into  the  European 
market.  Such  has  not  been  the  case.  It  is  not  yet  proven,  however, 
that  the  ruby  mines  are  still  worked ;  and  this  part  of  Asia  is  the  least 
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knows  of  :vll  tlie  couDtries  of  the  globe.  Merchaata  in  rabies  will  never 
cease  expatiatioa  on  the  nnmber  of  tigers,  lions,  elephants,  and  venom- 
oaa  serpents  which  people  the  forests  and  the  plains  of  this  country, 
which,  according  to  them,  ia  only  accesBible  by  the  openings  of  the 
rivers  Irom  the  sea.  The  actual  state  of  the  island  of  Borneo,  as  authen- 
tically given,  seems  very  much  to  confirm  these  rather  interested  ttc- 
couDts.  I  do  not  know  that  the  rajahs  attach  a  superstitions  importance 
to  the  possession  of  rubies,  but  it  is  certain  that  they  never  sell  any  of 
considerable  weight.  With  the  Koh-i-7toor,  Bunjeet  Singh  possessed  a 
no  less  precious  ruby,  which  was  of  the  shape  of  the  large  end  of  an  egg 
that  had  been  cut  in  two.  This  eoonnons  gem  made  a  part  of  the  neck- 
lace of  this  prince,  and  was  estimated  by  him,  without  any  fear  of  finding 
a  pnrcbaser,  at  12,500,000  poonds  sterliug — about  as  much  as  300,000,000 
francs.  We  know  nothing  of  the  quality  or  weight  of  this  ruby,  which 
has  not  yet  been  Iwought  to  England.  The  ruby  is,  witli  the  sapphire, 
the  zircon,  and  the  garnet,  one  of  the  heaviest  of  stones.  In  water  it 
loses  only  about  the  fourth  of  its  weight. 

The  Indian  priifces  set  their  beautiful  rubies  io  the  collet  of  a  ring, 
somewhat  elevated,  and  surround  them  by  several  rows  of  small  dia- 
monds, so  that  the  whole  produces  a  kind  of  disproportionate  elevation, 
contrary  to  our  ideas  of  good  taste,  which  admits  but  a  single  stone  in 
a  simple  French  setting,  the  stone  not  too  prominent — for  example,  in 
diamonds,  a  solitaire  of  three  or  tour  carats. 

The  composition  of  rubies  is  no  less  extraordinary  than  that  of  the 
diamond.  Like  the  sapphLre,  the  ruby  is  nothing  more  than  a  bit  of 
crystallized  earth,  colored  by  iron,  which  naturalists  call  tbe  painter  ot 
nature.  It  is  not  too  much  to  repeat  tbe  strange  assertion,  that  nature  has 
made  the  most  precious  stones  with  the  most  common  materials,  we  will 
say  that  this  kind  of  earth,  called  aluminium  or  clay,  and  the  white  pebble 
or  rock-crystal,  called  ailica,  or  fiiiit,  form  the baseof  nearly  all  gems.  Opal 
is  rock-crystal  with  water.  Topaz  joins  a  little  fiuoric  acid  to  silex  and 
alumitiium.  The  emerald,  the  crysolite,  the  aqua-marine,  the  tourmidine, 
and  the  enlaso  contain  anoth^  element  besides  silex  and  alnminiam,  viz: 
glucitie.  Finally,  garnet  is  so  ferrUKinons  that  it  acts  on  the  magnetic 
needle.  The  zircon,  a  stone  very  little  esteemed  in  France,  has  for  base 
a  peculiar  kind  of  earth  c^ed  zircone. 

As  accessory  to  tbe  ruby,  we  may  mention  a  stone  less  <leeply  red  in 
color,  called  the  tpinelle  rvbg.  The  crystalline  form  of  this  differs  from 
that  of  tbe  oriental  ruby,  which  is  a  six-sided  cylinder,  cut  squarely  at 
both  ends;  while  tbe  spioelle  is,  like  the  diamond,  a  double  pyramid. 
The  uauie  of  baUua  m^  has  been  given  to  a  stone  of  Magal,  which 
several  authors  regard  as  a  r^l  oriental  ruby,  only  having  a  less  rich 
color.  Tbe  ancients  did  not  apply  the  name  ruby  to  tdiis  stone.  It  is 
called  by  Pliny  carbanoule,  lincandescent  coal,)  and  by  Ovid  and  tbe 
poetB^rope,  or  that  which  has  tbe  color  of  fir* — 

Flanmai  jnitault  nrof*. 
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'With  US  tbo  word  cnrbancle  is  little  nscd  except  to  describe  a  ruby  of 
coDsiderable size.  Pliny hasevidebtlyconfoanded the  ludian  rubywith 
the  garuet,  wliicb  is  found  everyirhere.  Certain  rubies  cut  sphertcnlly — 
a  form  which  is  called  oalotU  gpheriqve,  tallow  drop,  or  cabochon — pre- 
sent in  the  middleof  their  red  tint  a  white  sis-rayed  star,  which  changes 
with  the  position  of  the  eye  and  forma  iu  the  sunlight  a  beautiful  spec- 
tacle. This  effect  ia  called  aatirie.  It  is  fouud  also  in  the  sapphire,  a 
near  relation  of  the  ruby;  like  it,  being  composed  of  alumiuiuai,  and 
colored  by  ux>n,  difTering  only  in  its  color,  which  is  blue,  while  that  of 
the  ruby  is  the  most  vivid  and  purest  red. 

JSext  in  rank  to  the  ruby  wo  place  the  emerald,  of  which  Pliny  aays 
no  gem  has  a  color  so  agreeable.  This  stone,  which  comes  to  us  from 
Peru  and  Kew  Grenada,  is  very  soft,  hardly  scratching  rock-crystul.  It 
is  found  in  beautiful  greeu  crystals,  implauted  and  produced  in  a  kind 
of  freestone  of  a  tvhitish  color ;  and  we  can  comprehend  no  cause  other 
than  electricity  for  such  a  deposit  as  that  of  the  emerald  iu  the  midst 
of  a  stoue  differing  both  in  nature  and  in  color  firom  this  gem.  Nero, 
who  was  uear-sighted,  used  an  emerald,  hollowed  on  both  sides, 
through  which  to  look  at  the  games  in  the  amphitheaters.  This  was 
doubtless  the  first  approach  to  spectacles,  since  this  invention  docs  not 
date  very  far  back. 

The  emerald,  like  the  ruby,  is  a  six-sided  prism  and  squarely  cat  at 
the  ends.  This  stone  is  very  light,  losing  in  water  more  than  one-third 
of  its  weight.  It^  tint  is  so  lovely  that  we  overlook  its  want  of  hard* 
uess,  which  might  properly  almost  exclnde  it  &om  the  rank  of  distin- 
gnished  gems.  At  the  time  of  the  conquest  of  Pern  a  maguiflceut 
emerald  was  sent  in  homage  to  the  Popoj  and  several  years  afterward 
the  emerald  mines  there  were  said  to  be  csbansted  or  lost.  About 
twenty  years  ago  the  principal  of  a  large  establishment  in  Paris,  M. 
Mention,  received  from  South  America  some  magnificent  specimens, 
which  quite  revived  the  emerald  trade,  continued  since  without  int«r- 
mption  by  Charles  Acbard.  The  deeper  the  hue  of  the  emerald  the 
more  it  is  esteemed.  It  ia  the  largest  end  of  the  crystal  that  is  the  most 
strongly  colored.  The  emerald  loses  none  of  its  brilliance  in  artificial 
light;  a  vnhuiblo  pro{>erty  in  our  modem  society,  where  all  great  re- 
unions are  held  at  night.  Hauy  iucludes  in  the  emerald  family  the 
oqna-raarine  and  the  beryl,  one  of  a  greenish  blue,  tbo  other  yellow, 
but  both  being  like  the  emerald  iu  form  and  chemical  composition. 

The  emcri)l(l,  as  well  as  all  stones  whose  color  we  wish  to  develop, 
should  be  cut  with  a  flat  upper  surface,  surrounded  by  retreating  facets, 
continued  all  the  way  underneath.  The  orientals  cat  them  iu  broad 
thin  plates,  which,  apparently,  ought  to  show  the  colors  of  the  stone  to 
the  beat  advantage;  but  the  redection  of  white  light  from  tbo  large 
upper  surface  becoming  mingled  with  that  which  traverses  the  gem, 
renders  the  lines  of  the  latter  less  discernible.  This  is  the  reason  why 
they  are  not  cut  with  a  table  and  surrounded  by  facets;  for  thns  in 
23  s 
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avoidiitg  a  large  reflecting  upper  snrface,  tbe  stone  is  made  to  exiiibit 
its  fundamental  color  tbrougliont  its  whole  extent  The  emerald,  tliongti 
mach  cheaper  than  the  beantiful  ruby,  13  nevertheless  much  odmirod 
and  BOugh*  for.  We  might  almost  call  it  a  "  stono  of  general  aflfccEion," 
so  much  is  it  esteemed  bj  the  many. 

The  sapphire,  which  comes  after  the  emerald,  is  the  hardest  of  colored 
stones.  It  may  be  considered  as  a  blue  ruby,  or  the  ruby  as  a  red 
Bftpphire.  With  Haily  and  Mawe,  we  can  say  that  aluminium  is  suscepti- 
ble of  crystallizing  in  almost  all  colors.  The  mtneralogical  species  to 
■which  the  sapphire  belongs  is  called  the  corindon.  After  the  red  corin- 
dtm,  or  oriental  ruby,  comes  the  bine  corindon,  or  oriental  sapphire.  Some- 
times the  corindon  is  of  a  beautiful  yellow  color;  then  it  is  called  oriental 
topaz.  Morerarely  it  isof  aviolet  hue;  then  it  takes  the  name  of  orien- 
tal  amethyst.  Finally,  it  may  be  perfectly  colorless,  like  rock-eryfltal, 
when  it  greatly  resembles  the  diamond,  with  which  it  is  sometimes  con- 
founded, but  by  its  greater  weight  and  its  doable  refraction  it  may  be 
easily  distingnished. 

By  the  microscope  there  may  be  discovered,  in  certain  pale  sapphires, 
traces  in  the  direction  of  the  faces  of  six-sided  prisms.  The  light  re- 
flected by  these  internal  filaments  produces  three  small  brilliant  traces 
transversely  to  the  filaments  and  to  the  faces  of  the  prism.  The  cross- 
ing of  these  little  bright  lines  forms  within  the  stone  a  six-pointed  star, 
which  gives  to  the  stone  the  name  of  starry  sapphire.  Among  the  ori- 
entals these  stones  are  highly  esteemed,  especially  when  they  exhibit 
the  star  in  a  ground  of  deep  blue,  Coriudons  of  all  colors  are  suscepti- 
ble of  being  thos  marked.  In  his  voyages  in  Africa,  M.  Abbadie  wore 
a  blue  starry  sapphire,  which  often  commanded  the  respect  of  tbe 
natives.  There  are  stars  on  a  red,  blue,  or  yellow  ground,  according  to 
the  color  of  the  corindon.  As  yet,  this  phenomenon  has  never  been 
seen  in  tbe  white  sapphire.  I  have  just  said  that  this  reflection  arises 
ftom  little  filaments  within  the  stone.  These  may  result  either  from 
some  foreign  snbstance  or  from  minute  hollows  left  by  tbe  regular  dis- 
position of  tbe  particles  at  the  moment  of  crystallization.  If,  instead  of 
trying  to  observe  these  starrj'  appearances  by  reflection,  tbe  sh>»o  is  cut 
so  that  it  can  be  looked  tlirongb,  then  the  phenomenon  can  be  easily 
seen.  Unless  the  stone  is  of  a  very  perfect  crystallization,  the  observer 
wlio  takes  for  the  point  of  sight  a  lighted  candle,  placed  at  a  moderate  dis- 
tance, will  perceive  these  little  luminous  lines  of  light  crossing  all  the 
series  of  filaments  which  tbe  mineral  contains.  According  as  the  stone 
has  a  four  or  six  sided  form,  we  have  a  four  or  six  rayed  star,  and  if  the 
filaments  are  all  in  one  direction  wo  have  a  luminous  band. 

In  scratching  with  the  point  of  a  diamond  a  plate  of  glass  in  varions 
directions,  we  produce  bands  of  light  of  the  same  number  as  the  traces 
npon  the  snrface,  which  are  always  in  a  transverse  direction  to  these 
traces.  We  can  even  very  simply  produce  a  star  in  spreading  with  the 
finger  a  little  wax  or  grease  upon  a  plate  of  thin  glass.    It  is  n 
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for  this  ttat  the  coating  shoald  be  very  thin  so  as  merely  to  dnil  the 
glass,  and  (hat  the  finger  should  be  moved  directly  across — ttor  example, 
from  right  to  left,  or  from  above  downward ;  then  looking  through  it  at 
a  lighted  candle,  there  will  l>e  seen  a  band  of  white  light  crossing  the 
direction  of  the  lines  of  tarnishing.  If  the  same  operation  is  performed 
in  two  directions  on  opimsite  sides  of  the  glass,  then  a  fonrlimbed  cros^ 
will  be  formed  by  the  two  luminous  bands  which  cross  each  other  be- 
fore the  eye. 

Ceylon  prodnces  a  greenish  stone  tnircrsed  by  filaments  of  white 
amianthns,  which  is  called  the  cat^s-eye,  and  which  is  usually  cut  spheri- 
cally and  quite  prominent.  Wo  see  in  it  a  floating  band,  which  comes 
from  the  piny  of  light  on  the  lines  of  amianthus  within  it.  In  general 
with  these  cnrions  accidents  of  light  exhibited  by  exceptional  stones, 
the  color  of  the  starry  radiance  should  contnist  as  much  as  possible 
with  the  tone  of  the  stone  itself.  In  simply  scratching  crossed  lines  on 
a  beautiful  carnelian,  I  have  sncceeded  in  producing  a  white  cross  on  a 
red  ground.  In  minerals  this  starry  quality  is  very  vnlnable,  Ix^caasd 
it  reveals  the  primitive  form  of  the  substance  in  which  it  is  found,  and 
I  repeat  that,  by  looking  through  a  stone  suitably  cut,  we  find  these 
Inminons  transverse  bands  in  a  great  variety  of  crystallized  minerals. 

There  is  a  very  hard  dust  employed  in  the  arts,  called  emery,  a  i>ow- 
der  used  in  rubbing  or  grinding  down  bmlies  with  hard  surfaces.  This 
substance  is  a  species  of  corindon  or  sapphire,  containing  a  tolerably 
largo  proportion  of  iron,  which  has  been  substitnted  for  the  aluminium 
at  the  time  of  the  formation  of  the  stone.  This  substitution  is  quite 
common  in  chemistry  and  mineralogy.  It  is  believed  that  the  Chinese 
succeed,  by  patience,  in  cutting  diamonds  with  emery.  This  must  be 
very  slow  work,  because  the  stone  of  which  emery  is  composetl  is  very 
much  softer  than  the  diamond ;  it  is  like  sharpening  steel  by  rubbingit 
on  paper  or  linen.  However,  if  patiwice  cau  work  mimcles,  it  is  doubt- 
less reserved  for  the  Chinese  to  accomplish  this  result. 

We  shall  place  after  the  sapphii'e,  the  apat,  which  comes  from  Hun- 
gary and  Mexico.  Tlie  Hungiinan  opals  are  much  the  superior,  and 
have  not  the  disadrantage  of  deterioiittiug  with  time.  Some  years  ago 
the  opal  was  higher  in  price  than  the  sapi)liire;  but  increase  in  value 
inducing  a  more  active  working  of  the  mines,  tlie  price  of  opals,  beauti- 
ful as  tliey  are,  fell  to  what  we  find  it  at  present.  For  the  i>erfectiou of 
an  opal,  it  should  exhibit  all  the  colors  of  the  solar  spetitrum,  disimsed 
in  small  spaces,  neither  too  large  nor  too  smull,  and  with  no  color  pi-e- 
dominating.  The  opal  is  sometimes  called  the  harlequin,  in  allusion  to 
the  great  variety  of  colors  which  it  displays.  Tliesnbstanceof  lheoi>al 
is  of  a  milky  hue  and  of  a  pale  gii'enish  tint.  This  milkincss  is  gener- 
ally known  by  the  tenn  opalescence.  It  is  the  color  of  water  in  which 
a  little  soap  has  been  dissolved.  In  order  toexplain  the  brilliant  colors 
of  the  opal,  we  may  imagine  in  the  stone  a  great  number  of  isolateil  fis- 
sures, of  variable  width,  but  always  very  narrow.    Each  fissare,  006011!- 
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ing  to  its  widtli,  gives  a  peculiar  tint  similar  to  the  effect  piodaced  by 
pressing  two  plates  of  glass  together :  we  may  recognize  violet,  blue, 
indigo,  red,  yellow,  and  green,  the  last  two  being  exhibited  more  rarely 
than  the  others. 

Ab  a  proof  that  the  brilliant  colors  of  the  opal  are  dne,  as  we  have 
said,  to  narrow  fissnres,  similar  colors  may  bo  produced  by  partially 
fracturing,  with  the  blow  of  a  hammer  or  a  wooden  mallet,  a  cabe  of  glass 
or  even  a  rock-crj-stal.  Colors  obtained  in  this  way  are  known  in  optics 
by  the  name  of  colors  of  thin  plates,  and  are  of  the  same  character  as 
ihose  of  flowers,  which  result  from  the  overlaying  of  the  transparent 
tissues  of  wbicti  the  petals  are  composed.  Herein  lies  the  secret  of  all 
their  varied  hues  from  their  first  opening  until  their  final  decay. 

Sometimes  the  opal  is  colored  only  in  its  substance,  has  not  so  great 
a  play  of  light  as  when  it  is  varioady  traversed  by  fissures,  and  then  it 
is  not  BO  much  esteemed.  Again,  it  may  have  extended  fissures  exhibit- 
ing ft  somewhat  changeable  single  color — red,  bine,  yellow,  or  green. 
The  Empress  Josephine  once  paid  a  very  high  price  for  a  pair  of  these 
stones,  it  being  then  the  fashion  to  wear  two  bracelets  exactly  alike, 
and  it  was  quite  difficult  to  get  two  stones  perfectly  matched,  since  the 
interior  disposition  of  the  fissures  of  the  opal,  which  gives  its  peculiar 
play  of  color,  depends  entirety  upon  accident.  At  present  it  is  only  the 
harlequin  opals  that  are  much  valued,  and  those  of  Josephine  woold 
not  now  bring  a  tenth  of  their  former  cost. 

Except  for  ear-rings,  the  opal  should  be  set  singly,  with  or  without  a 
sarronnding  of  small  brilliants,  whose  vivid  lusters  and  scintillations 
contrast  favorably  with  the  tints  of  the  opal. 

The  opal  is  not  a  very  bard  stone.  In  its  chemical  composition  it  is 
only  hydrated  quartz — that  is,  white  pebble,  combined  with  water. 
Heat,  exiianding  its  fissures,  varies  its  colors,  and  pressure  obviously 
produces  the  same  effect.  I  have  thus  often  changed,  without  perma- 
nent alteration,  the  colors  of  a  beantiful  Hungarian  harlequin  opal. 

Before  the  rcvolntiouary  tempest,  in  the  closing  years  of  the  past  cen- 
tury, the  financier  d'Augny  possessed  a  harlequin  opal  of  great  beauty. 
It  was  a  perfect  oval,  21  millimeters  long,  and  from  15  to  IC  millimeters 
in  breadth.  Esteemed  as  entirely  perfect,  the  stone  had  a  great  celeb- 
rity. I  do  not  hnow  if  d'Augny  ran,  like  the  senator  Nonius,  any  risk 
of  proscription  during  the  years  of  terror;  but  certainly  if  he  did,  it  was 
not  on  account  of  his  possession  of  this  nuparalleled  opal,  since  the 
wretched  tyrants  of  '03,  who  sold  to  foreigners  the  treasures  of  St. 
Denis,  and  of  many  other  churches,  for  80,UUU  fraucs,  did  not  dream  of 
opals  exhibiting  nil  the  colors  of  the  rainbow. 

Tlio  opal  of  d'Augny,  the  value  of  which  i  have  nowhere  seen  esti- 
mated, passed  some  time  ago  into  the  hands  of  Ck>unt  Waliski.  Tlio  opal 
of  Nonius,  of  the  size  of  a  hazel-nut,  which  ho  selected  from  among  all 
bis  treasures  as  the  companion  of  bis  exile,  was  estimated  at  2U,(H)0,000 
sesterces,  which,  according  to  the  exact  table  of  M.  Doreau  de  la  MoUe, 
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in  his  book  on  ihe  Political  Economy  of  the  Bomaos,  is  about  4,000,000 
fraucs.  Now,  if  we  recollect  tbat  before  diamond-catting  was  under- 
Btood,  the  <q>al  was  tbe  only  stone  which,  receiving  the  wliite  light  of 
day,  gave  it  back  refracted  in  a  thousand  magic  tints,  this  price  does 
not  appear  too  moch  for  a  gem  which  was  the  KoU-i-noor  or  the  Segent 
of  Rome.  The  otml,  at  tbe  same  time  tbat  it  is  tbe  lightest  of  all  gems, 
losing  in  vater  one-half  its  weight,  is  also  one  of  the  softest,  l^ose  of 
India  are  somewhat  superior  in  these  respects. 

In  actual  value  the  Paris  market  places,  next  after  the  opal,  two 
stones  of  an  undecided  greenish  yellow,  viz,  the  chrysolite  and  tbe  peridot. 
Tbe  first  is  characterized  by  its  lively  luster,  its  polish,  analogous  to 
that  of  the  sapphire,  uid  its  warm  bright  tint.  It  is  the  "stone  of  affec- 
tion''  of  Sir  David  Brewster,  so  celebrated  for  his  researches  in  optics. 
ThechrysolitefOr%)Rop&aiM,bas  often  tbe  mllkiaessof  tbe  sappfau'C.  To 
enumerate  its  other  properties  we  must  enter  the  broad  field  of  modem 
optics,  speak  of  double  refraction,  of  imlarization,  and  tbe  colors  which 
are  exhibited  in  the  light  which  traverses  crystals,  and  finally  of  the 
three  kinds  of  colored  rings,  namely,  those  with  black  lines,  those  with 
black  crosses,  and  those  witbont  either  lines  or  crosses.  The  rings  in 
tbe  chrybOlit«,  as  in  the  topaz,  are  of  the  first  kind.  This  is  not,  however, 
a  distiugoishing  property,  since  it  can  be  made  to  appear,  with  a  little 
dexterity,  in  almost  all  cut  stones.  As  to  tbe  peridot,  or  oUvuk,  its  color 
is  deeper  than  that  of  tbe  chrysolite;  it  is  always  of  a  greenish  olive, 
mingled  with  yellow,  the  green  predominating;  is  very  soft,  scarcely 
scratches  glass.  Its  lack  of  hardness  gives  an  appearance  of  dullness 
to  its  edges.  The  peridot,  which  comes  to  us  from  India,  is  there  osed 
as  ornaments  of  harness,  as  well  as  are  the  flatly  cut  emeralds  of  tbe 
same  country.  Oeylon,  which  is  above  all  other  places  distinguished 
for  the  production  of  colored  stones,  does  not  continue  to  furnish  tbe 
peridot,  which,  however,  is  not  rare  in  the  lava  firom  volcanos,  although 
the  specimens  are  too  minute  to  be  worthy  of  tbe  art  of  tbe  lapidary. ' 

I  have  often  seen  in  tbe  possession  of  an  amateur  interesting  collections 
of  these  small  crystals,  which,  viewed  by  lamp-Ugbt  and  under  a  micro- 
scope, verified  sJl  the  crystallogiapbic  laws  of  Haily.  A  crystal  of  a 
peculiar  property,  though  of  the  miuntest  dimensions,  was  to  this  eccen. 
trie  amateur  what  the  Star  of  the  South  would  be  to  an  ordinary  collector 
of  diamonds.  His  long  and  minate  investigations  gave  him  great  facil- 
ity in  the  study  of  minute  gems.  From  a  atone  covered  with  small  crys- 
tals he  would  select  one  which,  under  the  microscope,  and  properly 
lighted,  would  present  tbe  most  interesting  scientific  indications. 

Tbo  peridot  has  the  distinguished  honor  to  be  tbe  only  precious  stone 
that  has  thus  far  been  ibund  in  aerolites  falling  from  tbe  sky,  altbongh 
these  little  olive  stones  are  of  no  great  valae  if  sold  by  the  carat;  but  if 
suitably  cnt  in  their  matrix,  they  afford,  if  not  very  beantifal,  certainly 
very  cnriona,  specimens.  I  need  scarcely  say  that  the  existence  of  a 
crystallized  stone  found  in  bodies  falling  from  the  atmoepbera  refutes  the 
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idea  that  these  meteorites  are  formed  snddenly  by  the  condensation  of 
esUalatious  from  the  earth.  I'he  regular  disposition  of  the  pai-ticles  of 
a  sabstance  in  the  form  of  a  crystal  requires  immense  time  as  well  as  per- 
fect freedom  of  motion. 

From  the  peridot  we  pass  to  the  garnet,  which  is  a  femigtnons  stone 
of  a  deep-red  color,  and  often  wanting  iu  transparence.  It  is,  however, 
sometimes  found  of  the  beautiful  color  called  peach-bloom.  To  the  per- 
fection of  colors  it  is  necessary  that  a  specimen  should  join  a  regularity 
of  tint,  wanting  which  constitutes  a  defect  easily  perceived  by  an  eye 
projierly  trained.  There  is  sometimes  found  with  cut  garnets  a  very 
pretty  assemblage  of  stones  iu  juxtaposition,  which  gives  a  very  agree- 
able appearance  of  black  mingled  with  red.  The  only  garnet  I  have  ever 
seen  of  any  value  is  the  hyacinthe,  a  stotie  of  a  luscious  oraugy  yellow 
color,  having  a  little  the  ai)pearance  of  candy  made  of  brown  sugar. 
This  stone,  which  Haily  wrongly  separates  from  garnets,  is  not  much 
esteemed  except  by  amateurs  or  collectors  of  curious  specimens.  The 
Hollanders  formerly  cut  garnete  into  a  pearl  shape,  which  were  strung 
in  necklaces  and  used  as  money  among  the  slave-traders.  As  in  sap- 
phires, atUrs  may  be  observed  in  garnets,  and  I  have  been  able  to 
\-tirify,  by  the  cutting,  all  that  this  phenomenon  indicated  of  the  stmct- 
nre  of  the  stone. 

In  the  garnet  can  he  developed  crosses  with  six  and  also  with  four 
limbs,  besides  straight  and  oblique  crosses,  without  counting  certain 
circles  of  light  resulting  from  a  cutting  perpendicular  to  the  asterial  dla- 
menta. 

Both  for  mineralogy  and  also  for  optics  the  study  of  gems  affords 
many  important  facts.  It  is  to  the  study  of  mineralogical  optics  that 
Mahia,  Arago,  Fresnel,  and  Biot,  in  France ;  Huygbens,  iu  Holland ; 
WollastoD  and  Sir  David  Brewster,  in  England;  and  Seebeck  and 
Haidenger,  iu  Oennany,  owe  so  much  of  their  renown,  and  to  which  the 
science  of  light  is  indebted  for  its  most  beautiftil  discoveries. 

Pliny  gives  no  Latin  name  to  the  garnet,  but  confounded  it  with  all 
stones  of  a  red  color,  under  the  head  earbuneuU.  It  is  the  heaviest  of 
gems,  »ud  like  the  diamond  does  not  possess  double  refraction.  From 
the  white  garnet  of  Norway  very  excellent  microscopic  lenses  have  been 
made,  althongh  it  is  ordinarily  from  the  diamond  that  small  and  exceed- 
ingly powerful  lenses  of  this  kind  are  formed.  The  cutting  of  such  lenses 
is  very  difficult,  and  the  price  commensurate  with  the  labor  and  skill  re- 
quired in  tbe  operation.  I  may  here  observe  that  another  mineralogi- 
cal crystal  having  single  refraction,  the  am^fttiT^,  strongly  refractive 
and  perfectly  colorless,  may  also  perhaps  be  used  to  form  small,  powerful 
lenses. 

The  topax,  whose  name  is  derived  from  its  yellow  color,  is  a  mineral 
which  also  crystallizes  in  prisms,  and  is  susceptible  of  being  verj'  nearly 
broken  transversely.  They  are  of  all  colors,  and  come  principally  Irom 
BrazU  and  3axony,  though  Siberia  also  furnishes  them.    The  price  of 
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tbe  yellow  variety,  whicb,  strictly  speakiog,  only  ouglit  to  bear  the  name 
of  topaz,  baa  wonderfully  declined  during  tbe  last  quarter  of  a  century. 
TbeBrazili.iti  topaz  caoDot  be  confounded  \Titli  tbo  oriental,  wbicb  is  a 
be<mtiful  corindon  of  a  yellow  color,  dcei>euiDg  nlmost  to  orange. 

Altbougb  tbe  topaz  i9  not  considered  a  very  brittle  miuenil,  it  is  said 
tbat  the  Emperor  Klaximiuius,  «bo  broke  tbe  teeth  of  Lis  horse  with  a 
blow  of  bis  fist,  and  the  leg  of  a,  beast  by  one  of  his  royul  kicks,  was  so 
strong  io  the  bunds  tbat  he  could  crush  topazes  as  we  crush  a  lump  of 
sugar.  Ttio  topaz  baa  been  for  a  long  time  a  great  favorite,  especially 
with  the  Spaniards,  bat  with  tbe  cajirice  of  fashion  it  has  of  late  years 
greatly  declined  in  tbe  estimation  of  the  public 

It  was  oa  tbe  white  topaz  of  Brazil  that  Fresnel  made  the  important 
discoveries  of  double  refraction  with  two  axes.  It  is,  also,  tbe  topaz 
which  bears  the  uame  of  water-drop,  which  is  made  so  ofteu  to  pass  for 
the  diamond.  In  mineralogy  this  stone  serves  as  one  of  tbo  tj'pea  of 
comparative  hardness.  Thus,  wu  say  a  stone  scratches  glass,  scratches 
rock-crystal,  scratches  topaz  and  sapphire,  according  to  the  various 
degrees  of  hardness.  For  example,  tbe  Brazilian  topaz  cannot  scratch 
sapphire,  which  is  one  test  of  a  diamond.  The  black  diamoud  of  Borneo 
scratches  every  stone,  even  diamond  itself.  As  to  the  peridot  and  ojral, 
they  scratch  nothing,  not  eveu  ordinary  Ixittle-glass,  which  I  use  iu  ex- 
periments of  this  kind ;  as  to  window-glass  it  has  become  too  soft  of  late 
to  be  used  as  a  test,  since  for  ecuuomy  it  is  uow  made  with  too  large  a 
proportion  of  alkalL 

The  blue  topaz  of  Brazil  has  never  a&  deep  a  tint  as  that  of  the 
sappbire;  it  is  only  an  a^^ua-marine  of  superior  quality.  Of  all  topazes, 
the  only  one  highly  esteemed  is  that  artificially  colored,  of  a  jiale  rose 
hue,  by  mcaus  of  fire.  For  the  specimens  that  we  wish  to  exi>eriment 
with  we  must  choose  those  of  a  deep  yellow  or  rich  orange  color.  Alt«r- 
ward  they  are  placed  in  ashes  or  saud  aud  submitted  to  a  red,  or  even 
a  white  heat,  more  or  less  prolonged.  When  they  are  takeu  out  we 
find  tbe  tint  changed  to  the  light  red  of  what  is  called  rultj/  balaU  or 
ruby  brutce,  (burnt  ruby.)  The  gay  color  of  this  mby  is  very  pleasing 
to  the  eye.  A  dilettante  once  remarked  to  me,  "This  stone  has  an 
amiable  character."  I  was  entirely  of  his  opinion  as  to  the  moral  of 
this  gem,  although  there  is  certainly  nothing  very  sincere  in  the  means  by 
which  it  acquires  its  beautiful  tinr^  If,  like  the  olivine,  the  topaz  bad 
been  enveloped  in  volcanic  fires,  it  would  naturally  have  become  a  ruAy 
bataig,  and  no  cloud  would  have  rested  on  tbe  truthfulness  of  its 
character. 

The  mineral  species  which  the  topaz  forms  is  characterized  by  a  cer- 
tain quantity  of  fluoric  acid,  which  it  contains  exclusively  of  all  other 
gems.  This  stone,  moderately  heated,  becomes  electric  and  will  attract 
light  movable  bodies.  A  delicate  lineu  thread,  suspended  vertically  trom 
one  end,  is  attracted  by  tbe  warmed  topaz  as  it  would  be  by  a  stick  of 
Bealing-wos  after  being  rubbed  on  cloth.    The  topaz  shares  this  curious 
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character  only  with  the  tourmaUne.  This  latter  stone,  of  wliich  we  shall 
say  very  little  as  afi^eiii,  is  highly  prized  io  optica  on  account  of  its  polar- 
izing qualities,  which  are  utilized  in  a  great  variety  of  apparatus.  It  la 
withont  any  brilliant  luster ;  and  though  proposed  as  a  stouo  for  moum- 
ing  ornaments,  to  compete  with  jet,  jewelers  have  not  yet  made  up 
their  minds  to  employ  it  for  this  purjiose.  For  a  really  rich  mourning-  • 
dcooration,  black  diamonds  are  the  gems  to  be  used,  as  they  have  been 
in  Portugal  in  decorating  the  crown-royal.  The  earliest  specimens  of 
tourmalines  came  fh>m  Ceylon  through  Holland.  The  red  tourmaline 
of  Siberia,  called  also  stWrite,  ia  pretty  enough  for  a  ring;  it  occors 
in  minute  crystals.  The  amateur  of  whom  I  have  spoken  had  in  bis 
eolleetiou  very  small  sib^ritcs,  from  Corsica,  of  a  crystalline  form  and 
exquisite  in  color}  they  would  have  served  as  gems  for  the  decoration 
of  the  Liliputians.  There  are  beautiful  green  and  blue  tourmalines, 
which  come  from  South  America,  and  are  called  Brazilian  emeralds  and 
aapphires.  The  aqua-marine,  the  name  of  which  indicates  its  sea-green 
hue,  is  a  stone  of  a  mineralogical  character  similar  to  that  of  the  eme- 
rald, but  little  in  demand  at  the  present  tima  It  is  possible  that  there 
may  be  an  augmentation  in  its  price,  since  no  new  ones  are  received  in 
market  ^his  stone  loses  nothing  of  its  appearance  in  artificial  light, 
and  it  is  sometimes  curious  to  see  a  magnificent  decoration  of  sapphires 
^ranting  in  effect  at  night,  while  a  cheaper  one  of  aqua-marine  is  not 
only  preserving  its  splendor,  but  seeming  to  gain  in  brilliance  by  can- 
dle-light. The  English  regard  aqua-marine  with  the  partiality  the  S{>an- 
ish  had  for  the  topaz. 

This  stone  takes  a  beautiful  polish,  and  preserves  it  for  a  long  time. 
It  is  less  hard  than  the  topaz,  and  possesses  many  optical  qualities,  on 
which  our  limits  will  not  |)ermit  us  to  touch. 

We  come  next  to  the  ameiJiyst,  the  name  of  which  signifies  a  gpecifie 
against  drunkeanoa.  It  is  a  true  rock-crystal  of  a  beautiful  violet  color ; 
it  is  essentially  a  daylight-stone.  Nothing  is  wanting  to  this  lovely 
gem  but  rarity.  Phny  employs  the  word  amethystizc  as  synonymous 
with  violetize.  Modem  savans,  with  Iheir  lynx-eyes,  find  a  difference 
between  violet  rock-crystal  and  pure  amethyst.  The  latter  is  charac- 
terized by  a  series  of  little  undulated  strata,  which  is  wanting  in  the 
violet  rock-crystal.  There  are  specimens  of  colorless  quartz  which 
have  a  structure  similar  to  that  of  the  amethyst.  When  certain  agates 
consist  of  very  thiti  layers  of  a  uniform  thickness,  they  take  the  colors 
of  the  spectraui,  and  are  called  iridescent  agat«s.  It  is  probable  that 
the  myrrhinc  vases,  whoso  value  reaches  some  hundreds  of  thousands  of 
fi-ancB,  were  cut  from  iridescent  agates.  Sir  David  Brewster  has  given 
the  exact  theory  of  this  iridescence,  ignorant  that  I  had  already  done 
BO  before  him  in  the  reports  of  the  Institute. 

The  same  philosopher  has  also  demonstrated  that  the  color  of  sea- 
shells  is  also  due  to  their  surface  being  striated  by  undulating  and 
olosely  approximated  minute  lines;  for,  if  wo  take  the  impressions  of 
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ono.of  tliese  shells  ia  finely  prepared  wax,  we  get  tbe  colors  as  well  aa 
the  form  of  the  specimen.  Mj-rrbiue  vases  were  sold  at  70, 100,  and  300 
talents.  The  talent  was  nbout  5-iO  franca.  We  may  find  among  miner- 
als many  stones  which,  being  cut,  will  make  excellent  gems.  There  is 
the  euclnse,  a  weak  emerald  in  color,  but  not  so  hard  as  a  real  emerald. 
.  The  ampkigene  ia  as  pretty  ns  the  white  sapphire.  The  prehnite  is  » 
tolerably  good  citadon.  It  is  somewhat  remarkable  that  researches  in 
mineralogy  have  led  to  nothing  now  in  the  way  of  precious  stones.  This 
illustrates  a  remark  of  Humboldt  that  mineral  nature  is  the  same  from 
one  end  of  the  world  to  the  other,  which  cannot  be  said  of  cither  the 
vegetable  or  the  animal  kingdom. 

There  is  no  hope,  then,  of  onr  finding  aaj'tbing  beyond  diamonds,  ru- 
bies, sapphires,  topazes,  emeralds,  and  amethysts.  The  only  resource 
is  tbe  laboratory.  To  obtain  new  gems  man  mnat  not  count  upon  nature 
bnt  upon  bis  genius. 

In  terminating  the  list  of  precious  stones  let  ns  say  a  word  about  the 
white  pebble  or  rock-crystal.  This  is  nothing  but  flinty  sand,  crystallized 
and  variously  colored.  Almost  all  false  gems,  so  called,  are  made  from 
rock-crystal  or  quartz.  Thus  rock-crystals,  cut  like  the  diamond,  as 
Bhine  diamonds  and  Alen^on  diamonds,  are  called  false  diamonds.  It  is 
only  violet  quartz  which  makes  the  true  amethyst.  Becently  an  attempt 
has  been  made,  with  considerable  success,  to  imitate  the  yellow  topaz 
with  rock-crystal  of  tbe  same  color.  There  is  developed  in  the  stone  a 
very  rich,  velvety,  orange  color.  As  to  all  the  reflections,  the  tints,  the 
degrees  of  transparence,  or  of  opalescence — in  fine,  of  all  the  forms  which 
quartz,  a  veritable  protens,  can  assume,  a  volume  would  hardly  suffice 
to  detail  them.  Formerly  rock-crystal  was  used  for  chandeliers  and 
many  other  articles  for  which  glass  is  now  substituted.  The  ancients 
were  cognizant  of  the  power  balls  of  rock-crystal  possess  to  concentrate 
tbe  snn's  rays  and  of  setting  Are  to  bodies.  Physicians  also  used  them 
to  cauterize  certain  wounds,  in  accord  with  the  adage,  "After  medi< 
cine,  tbe  knife;  after  the  knife,  fire;  after  Are,  nothing."  These  balls  can 
likewise  bo  employed  as  microscopes,  especially  when  they  are  small. 
Minute  nature  might  have  been  studied  as  well  by  the  ancients  as  in  onr 
day  had  they  been  so  inclined. 

I  have  not  mentioned  turquoises,  of  which  there  are  two  kinds, 
both  without  transparency,  One  of  these  ia  made  fh>m  the  teeth  of 
the  mastodon  and  colored  with  copper,  a  green  ciladon.  It  is  a  kind 
of  fossil  ivory.  The  other  is  a  true  mineral  of  tbe  same  greenish, 
blue  color,  and  is  n  great  deal  admired ;  it  costs  about  forty  francs 
the  caret.  The  turquoise  is  perfectly  imitated  by  porcelain.  This 
stone,  without  transparency,  can  scarcely  be  reckoned  among  gems; 
it  ia  rather  a  kind  of  natural  eDnmcl.  We  have  also  omitted  feldspar, 
which  contains  an  alkaline  principle,  and  which  yields  stones  baring  a 
motber-of-pearl  luster,  but  without  colors.    However,  when  feldspar  is 
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DC  a  goltlen-yellow  tint,  covered  with  little  reddish  spots,  it  is  cut  like  a 
gem,  hut  is  at  the  preseut  time  very  little  kuowu ;  it  is  called  aveaturine. 

Alter  the  consideratiou  of  crystallized  miuerals  in  nature,  we  should 
attempt  the  imitation  of  them  in  the  laboratory.  I  do  not  meau  such 
imitation  as  paste  aud  color  protluees.  I  refer  to  tlie  reproduction  as 
nature  gives  the  gems  to  as,  and  proixtse  the  making  of  real  precious 
stones,  such  as  has  been  attempted  in  the  caSe  of  the  diamond.  I  have 
already  said  that  Ebelman,  at  Sevres,  has  crystallized  aluminium  and 
silex  thus  making  a  true  spinella.  M.  Dcspretz,  iu  the  oxi>erimeuts 
by  which  he  has  volatilized  charcoal  aud  the  diamond,  has  also 
melted  aluminium  aud  silex.  He  has  obtained  from  these  substances 
little  hollow  spheres,  lined  insido  witli  crystals,  like  the  cavities  which 
are  found  iu  miues  containing  crystals  of  various  kinds.  In  all  the  ex- 
periments of  Despreljs,  the  exceedingly  intense  heat  which  he  produced 
by  electricity  ouly  served  to  dissipate  the  particles  of  the  diamond 
without  producing  any  crystallization.  It  is  therefore  evident  that  the 
diamond  is  not  an  igueoas  production.  Its  origin  is  probably  electric; 
but  what  was  the  epoch  of  its  first  production  from  ordinary  carbon, 
and  where  did  its  crystallization  begin  t 

Acconling  to  M.  Bontigny,  the  carbon  of  the  earth  comes  from 
showers  of  hydrogen,  united  with  cnrbon,  which  watered  oa  it  were  the 
earth  when  it  was  too  hot  to  receive  ordinary  rains.  Wc  have  not  yet 
seen  the  bearing  of  this  hypothesis  on  the  crystallization  of  the  diamond. 
I  have  already  said  that  sulphur  and  carbon,  iu  uniting  together,  produce 
a  liquid  as  limpid  as  water  or  pure  alcoLol.  :Now,  with  this  it  might 
he  well  to  try  the  following  experiment:  Having  filled  a  stroug  iron 
bottle  with  the  liquid,  and  baving  covered  it  with  an  iron  stopper,  firmly 
screwed  into  the  neck,  I  would  place  it  in  an  oven  at  200  or  300  degrees 
centigrade  of  heat  At  this  temperature  the  iron  of  the  bottle  and  the 
sulphur  would  possibly  react  upon  each  other  and  enter  into  combina- 
tion. Ifow,  the  sulphur,  uniting  with  the  iron,  would  leave  the  carboa 
fk«e,  which  might  thus  slowly  arrange  itself  iu  the  crystalline  form.  I 
merely  propose  this  experiment,  which  might  require  a  long-continued 
heat  of  uniform  temperature,  to  illustrate  the  play  of  chemical  afUnity. 
It  is  possible  the  effect  would  be  analogous  to  that  which  takes  place 
vbcD  a  porous  body  is  plunged  into  a  saline  solution,  which  absorbs 
tlie  water  and  leaves  the  salt  crystallized  on  its  surface.  Wc  should 
inform  those  who  may  be  tempted  to  try  this  experiment,  that  the 
fluid  within  the  bottle  would  acquire  by  heatao  immense  repulsive  force, 
sufficient  to  break  almost  any  vessel  inclosing  it,  especially  one  of  iron, 
after  the  metal  has  been  acted  on  by  sulphur.  The  old  alchemists  fre- 
quently met  with  serious  accidents  in  their  attempts  to  transmute  mer- 
cury by  overheating  it  in  closed  iron  vessels. 

We  have  just  saiit  that  there  is  very^little  chauce  that  nature  will 
furnish  us  with  any  new  minerals.  We  must  therefore  depend  on  the 
results  of  the  laboratory,  aud  examine  every  substance  whose  hardness, 
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poliab,  trciDsparence,  and  crystallization  render  them  suitable  for  gems. 
Wd  may  afterward  discover  tlio  method  of  coloring  tbem,  n'liicli  would 
□ot  seem  a  very  difficult  task,  from  the  fact  that  the  coloiiug-matter  is 
always  a  foreign  Bubstance,  and  that,  in  many  cases,  gems  have  ali-cody 
been  artificially  colored.  Ebelman,  by  evaporating  ether  from  sUica, 
has  obtained  beautiful  specimens  of  paste,  exactly  resembling  opal. 
Though  man  may  never  be  able  to  discover  all  the  processes  of  nature  in 
the  production  of  objects  of  curiosity  or  practical  utility,  yet  he  is  every 
day  inducing  her  to  disclose  some  of  the  secrets  of  her  operations,  either 
as  she  reveals  them  spontaneously  in  the  changes  of  the  eaiib  or  is 
forced  to  repeat  them  under  the  coercion  of  her  own  agents — heat,  light, 
and  electi'ieity. 


^d  by  Google 


ETHNOLOGY. 


ox  THE  LlXfirAeB  or  TDB  ABOBIfllXAI  INBUNS  Of  IVKRICA. 

By  Gborob  Gums. 

Among  the  qaeations  submitted  for  coasideratioD  at  the  meeting 
of  the  American  Philological  CooveDtioo  in  July,  1SG9,  was  the  fol- 
lowing :  "  What  more  efficient  measares  can  be  taken  to  preserve 
from  destruction  the  languages  of  the  aboriginal  Indians  of  America  1 " 
This  communication  embodies  the  substance  of  my  individual  views,  ns 
then  offered,  and  I  now  take  the  liberty  of  presenting  them  to  your 
consideration  iu  the  belief  that  the  Smithsonian  lustitntion  possesses 
tbe  only  appliances  adequate  to  the  task. 

The  introduction  to  this  topic  might  suggest  an  account  of  what  bos 
already  been  done  in  the  collection  of  materials  on  those  languages;  but 
this  would  involve  a  multitude  of  details,  chiefly  the  names  of  books, 
to  criticise  which  would  be  out  of  place.  A  very  full  catalogue  of  all  dic- 
tionaries, vocabularies,  grammars,  and  grammatical  notices  prior  to  tbe 
year  1858,  was  compiled  by  Dr.  Hermann  E.  Ludewig,  and  published  in 
London  by  tbe  Messrs.  Trilbner,  with  corrections  by  the  late  Professor 
Turner.  From  this  it  appears  that,  with  the  exception  of  a  compara- 
tively small  number  of  languages,  out  of  over  thirty  distinct  families 
enumerated  by  Mr.  Oallbtin,  and  not  including  those  of  Texas,  ITew 
Mexico,  Arizona,  or  the  Mexican  States,  there  are  no  grammars  or  dic- 
tionaries worthy  of  those  names.  Of  tbe  rest  of  those  north  of  the  pres- 
ent Mexican  line  nearly  all  that  we  have  consist  of  mere  word  vocabu- 
laries, such  as  have  served  for  the  comparisons  by  which  tbe  various  fami- 
lies have  been  distiugntsbed.  These  are  for  the  most  part  confined  to 
the  forms  adopted  by  Mr.  Gallatin,  and  are  either  of  sixty  or  at  most 
one  hundred  and  eighty  words,  too  few  to  allow  any  but  very  close 
affinities  to  be  recognized,  and  many  of  the  words  ill  adapted  even  to 
that  object.  Without  disparaging  labors  of  this  kind,  a  very  necessary 
preliminary  to  further  examination,  it  is  certain  that  they  do  not  fill  tbe 
requirements  of  philological  science  at  the  present  day.  The  collections 
already  published,  and  those  in  mtuiascript  in  the  possession  of  the 
Smithsonian  Institution,  soon  to  be  put  to  press,  cover  nearly  the  whole 
of  the  American  and  British  possessions,  with  the  exception  of  a  few 
Kew  Mexican  pueblos  and  some  scattered  and  anascertained  tribes. 
With  the  publication  of  these  last,  what  may  be  considered  as  the  pri- 
maiy  classification  of  the  Indian  tribes  in  those  territories,  on  the  basif 
of  linguistic  affinity,  is  about  complete.  To  go  beyond  tliis  some  new 
standard  is  required. 
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I  would  BQggest,  in  the  first  place,  the  preparation  of  a  far  mora  copi* 
ooH  Tocabulary,  to  be  based  on  the  ideaa  exhibited  in  the  laogaages 
ahcady  knowo.  The  words  should  be  arranged  not  alphabetically  bat 
accordiag  to  snbjects,  as  the  only  mode  consistent  with  intelligent  in- 
quiry, and  as  permitting  the  distribution  of  special  or  local  words; 
for  Instance,  objects  fomUiar  to  one  nation  and  not  to  another.  Sach 
a  vocabulary  should  consist  of  not  less  than  fifteen  hundred  words,  and 
an  even  greater  number  would  be  advisable.  In  selecting  these  words, 
particulaj  relercnce  should  be  bad  also  to  such  as  are  radical  or  contain 
radieuts,  and  plain  instractions  be  given  by  which  the  collector,  if  he  has 
leisure  and  Inclination,  may  dissect  them. 

Secondly.  A  large  number  of  well-digestAd  phrases,  based  upon  these 
words,  calculated  to  draw  out  the  difTereut  forms  of  speech,  and  from 
which  the  grammatical  structure  of  the  language  can  be  deduced. 

Thirdly.  The  preparation  of  a  succinct  and  popular  statement  of 
the  most  striking  peculiarities  of  some  of  the  differeut  languages  as 
derived  from  grammars  already  iinblished  and  of  wel)-kuown  authority. 
"So  one  who  has  ever  attempted,  for  the  first  time,  to  acquire  an  Indian 
language  but  has  been  foiled,  over  and  again,  by  a  want  of  knowl- 
edge bow  to  direct  his  inquiries ;  and  the  most  intelligeut  student  has 
labored  for  a  long  time  without  success,  where  a  slight  clew  would  have 
guided  him.  Although  there  are  certain  characteristics  which  pervade 
almost  all  American  languages,  they  yet  differ  greatly  from  one  another 
in  the  degree  in  which  these  are  marked,  and  often  iu  the  method  in 
which  they  show  themselves.  Some  languages,  also,  have  evidently 
reached  a  far  higher  degree  of  culture,  so  to  speak,  than  others.  In 
fact,  there  is  as  much  difference  in  the  grammar  and  syntax  of  differ- 
ent Indian  languages  as  in  those  of  the  ludo-Germauic  stock.  In 
many  of  them  a  modification  of  the  numerals  takes  place  according  to 
the  nature  of  the  object  conuted,  sometimes  imlicating  whether  the 
olyect  is  auimate  or  inanimate,  at  others  various  other  quiditics,  as  form, 
&c.;  and  the  number  of  these  modifications  varies  from  twointheSelish 
(one  applied  to  the  first,  the  otlier  to  the  second  class)  to  over  forty  in 
the  CakcUiquel.  In  the  Otcbipw(S,  or  Chippeway,  huigunge,  on  the  other 
hand,  where  the  nouns  ore  all  divided  into  animate  and  inanimate,  there 
ore  a  variety  of  changes  in  the  oirdinals,  but  none  on  that  principle; 
while  in  their  place  there  are  certain  numeral  verbs  wlilcli  arc  animate 
or  luauimate  according  to  the  object  expressed.  In  the  Cherokee  this 
principle  is  uot  found  either  in  the  nouns  or  numerals,  nor  are  the  latter 
modified  at  all;  but  the  modifications,  which  are  numerous,  iucluding 
animate  and  inanimate,  are  confined  to  the  verbs,  many  of  which  change 
according  to  the  quality  of  tbo  object  iu  which  the  action  terminates. 
For  example,  the  verb  "  to  take"  is  iu  English  simple,  no  matter  what 
IS  the  nature  of  the  thing  taken,  but  iu  Cherokee  tiicre  is  oue  form 
signifying  to  take  a  pliable  object,  another  to  take  a  lung  ot)ject,  others 
to  take  a  liquid,  an  upright,  or  a  living  object,  and  the  particles  iodi- 
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eating  these  go  throagh  all  tho  conjngfttionB,  mooda,  tenses,  unmliers, 
and  persons.  It  will  at  once  be  seen  under  wliat  difBculties  tlie  stadent 
labors  who  is  not  forewarned  of  these  modifications. 

It  would,  of  course,  be  unwise  to  swell  a  work  intended  for  popuhir 
use,  with  all  tbo  nice  distinction'^  of  these  languages,  but  it  is  desirable 
tbat  the  main  features  of  some  leading  ones  be  poiuted  out;  and  in  my 
opinion  the  beat  arrangement  would  be  to  take  each  part  of  speech  con- 
secutively, and  to  show  those  features  as  varying  in  difi'erent  languages. 
Those  persons  who  have  time  and  leiauro  for  closer  and  more  intimate 
study  could  afterward  refer  to  more  elaborate  grammars. 

Such  guides,  in  the  nature  of  instructions,  "  How  to  Observe  and  What 
to  Observe,"  should,  of  <!Ourse,  be  disseminated  widely  tbrougb  tbe  Army, 
among  missionaries,  agents,  surveyors,  and  other  persons  residing  in  or 
traversing  tbe  Indian  country.  It  is  ho[ied  tbat  in  this  way  a  stimulus 
may  be  given  to  tbo  exertions  of  many  who  only  require  to  know  in  what 
direction  to  employ  their  leisure  and  tastes. 

In  order  to  the  fit  preparation  of  complete  and  exhanstivo  works  on 
tbe  indigenous  languages,  it  is,  however,  necessary  tbat  there  should 
be  fit  collectors  in  tho  field.  Among  those  who  hare  given  most  time 
to  the  actuiil  study  of  our  linguistics  but  few  cau  afford  to  devote  them- 
selves to  procuring  new  material.  It  is  chiefly  by  missionaries,  and  by 
the  Outbolic  priesthood  especially,  that  the  most  valuable  works  on  tbe 
subject  have  been  prepared.  Willing  collectors  of  vocabularies  have 
not  been  wanting,  but  of  trained  men  there  are  few  or  nore. 

It  appears  to  me  that  to  accomjilish  any  thorough  and  satisfactory 
result,  an  attempt  should  be  made  to  prepare  the  laborers.  It  is  irossible 
that  a  foundation  may  hereafter  be  created  for  a  professorship  in  some 
leading  college  where  the  teaching  of  American  philology  will  form  an 
imi>ortant  item,  if  not  its  exclusive  object;  but  tbat  would,  at  best,  reach 
only  a  few  individuals.  Some  wider  method  must  be  adopted  to  instruct 
a  larger  number.  There  has,  as  yet,  been  little  ornotbiug  of  "Universal 
Grammar"  tanght  at  any  of  our  iustitutious.  Grammars  of  special 
languages  are  taught,  it  is  true,  but  with  hardly  an  attempt  to  show 
tbe  common  sources  whence  these  are  derived,  or  to  exhibit  the  phonetic 
changes  undergone  in  the  lapse  of  time  and  under  physical  iullnencea, 
or  to  trace  back  tbe  ideas  which  have  developed,  from  single  roots,  words 
of  widely  dilfercnt  signification,  and  none  at  all  to  develop  the  principles 
lying  at  the  root  of  all  speech. 

It  is  very  true  that  in  a  short  collegiate  course,  pursued  for  tho  most 
part  before  tho  mind  has  become  mature  enough  to  grasp  at  more  than 
tho  facts  of  language,  and  where  utility  is  tbe  presumed  basis,  it  would 
bo  impossible  to  include  such  tniiitiiig  to  any  considerable  extent,  bat 
the  course  might  yet  bo  pointed  out  for  after-inquiry.  When  tbo  time 
comes — and  it  is  to  bo  hoped  it  will  before  tho  last  vestiges  of  tho 
aboriginal  tongues  shall  have  disappeared — in  which  general  gnimtiiai' 
becomes  a  common  part  of  education,  the  curious  modes  of  thought 
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presented  by  the  American  Datives  will  donbtless  excite  the  interest  of 
the  student,  and  every  opportnnity  be  sought  of  gathering  up  their 
remains.  How  mtiny  languages  which  have  arisen  since  primeval  man 
first  trod  the  earth  have  perished  from  its  face,  each  indicating,  to  a 
certain  extent,  in  its  mere  words  nnd  forms,  not  only  the  outward  cir- 
cuinstancea  in  which  those  races  moved,  but  the  degree  of  their  mental 
cnltnrc  and  the  (sharact«r  of  their  thoaghts.  Ethnology  Las  no  surer 
basis  thnn  an  intelligent  philology.  One  of  the  least  functions  of  the 
latter  is  to  bring  together  or  distinguish  races. 

There  is  one  important  point  on  which  I  have  said  nothing.  I  mean 
the  alphabetic  system  to  be  adopted.  I  am  clearly  of  opinion  that  the 
Goman  and  Italic  letters  should  be  used  wherever  practicable,  and  that 
they  arc  in  most  cases  safflcient.  The  alphabet  prepared  by  Professor 
Whitney  for  the  Smithsonian  Institution  is  simple  and  intelligible, 
though  in  particular  cases  it  needs  supplementing.  Foreign  chanicters 
and  redundancy  of  diacritical  marks  are  objectionable  on  many  grounda. 
It  is  the  difBcnlty  with  most  systems,  as  with  that  of  Lepsins,  that  they 
are  beyond  the  comprehension  of  any  but  their  inventors,  or  at  least 
require  too  variedatcuowledgcand  too  great  nicety  for  any  practical  use. 
When  a  work  is  undertaken  by  a  European,  other  than  an  Englishman, 
it  is  better,  perhaps,  that  he  slionid  write  as  in  his  own  tongue.  That 
will  carry  a  definite  meaning  at  least  to  those  who  understand  its  pro- 
nunciation, and  will  insure  a  degree  of  certainty  not  otherwise  to  be 
relied  upon.  The  explanation,  in  writing,  of  unusual  sounds  is  always 
a  hazardous  experiment. 

The  preparation  and  publication  of  sneh  a  vocabulary,  phrase-book, 
and  grammatical  guide  as  I  have  indicated  would,  it  seems  to  me,  pro- 
perly come  within  the  objects  of  the  Smithsonian  Institution,  and  I  f^el 
assured,  from  the  interest  you  have  always  manifested  in  original  philo- 
logical research,  that  the  subject  will  at  least  meet  with  consideration. 


0<r  iXTIQriTIES  IS  SOUE  OF  TOE  SOUTDERy  STATES. 

By  H.  C.  Williams. 

Near  Vienna,  Virginia,  December  30, 1809. 

Agreeably  to  promise,  I  send  to  the  Institution  a  few  sx>e<'iinensof 
Indian  arrow-heads,  all  that  I  have  been  able  to  collect.  I  regret  that 
the  number  of  perfect  ones  is  so  small. 

In  Franklin  County,  Tennessee,  in  the  days  of  my  youth,  when  the 
country  was  fast  filling  up  by  emigrants  from  the  older  States,  Indian 
relics,  sneh  as  broken  pieces  of  pottery,  pestles,  axes,  heads  of  war- clubs, 
and  arrow-points,  were  of  frequent  occurrence.  There  was  no  memorial 
in  that  part  of  the  country  to  induce  a  belief  that  it  had  been  inhabited 
by  any  race  of  aborigines,  bat  the  general  diffasion  of  the  articles  above 
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named  may  bo  received  as  satisfactory  ovidoDco  of  its  faaving  been  a 
huDtiug-grouud  to  some  uot  very  diataat  village  or  cocampmeDt.  The 
burial-mounds  near  Chattanooga  and  Sparta  indicate  those  places  as 
headquarters  of  the  tribes  for  a  long  duration  of  time. 

The  fi-agraeuts  of  pottery  were  generally  of  a  dark  color,  not  very 
hard  or  compact,  with  white  specks  mingled  through  the  mass  as  though 
small  pieuea  of  shells  had  been  mixed  with  the  clay,  and  had  not  been 
converted  into  lime  by  the  process  of  burning.  The  pestles  and  other 
implements  wore  fabricated  from  stones  of  different  colors,  apparently 
of  a  clay  basis,  and  corresponding,  in  appearance,  to  rocks  which  ore 
common  to  the  Blue  Eidge.  No  such  rocks  occur  between  the  Apa- 
lachian  chain  and  tbe  Itocky  Mouutaiua.  The  arrowheads  were  mode 
from  qnartz,  which  of  this  kind  is  not  found  in  that  country,  the  siliceous 
minerals,  except  the  sandstone,  being  more  or  less  cherty,  with  a  semi- 
concboidal  fracture,  often  associated  with  and  sometimes  emt>edded  in 
the  limestone  below  the  coal  acams.  Karely  an  arrow-bead  of  this 
mineral  was  discovered. 

The  mounds  near  Chattanooga  have  been  already  noticed  by  yonr 
correspondents.  X  would  it  were  in  my  i>ower  to  direct  attention  to 
another  interesting  locality.  Of  this  my  only  knowledge  is  obtained 
Irom  a  publication,  I  think  in  the  year  1825,  in  tbe  Review,  a  newBpai>er 
printed  at  iSparta,  tbe  scat  of  justice  of  White  County.  As  well  as  my 
memory  serves  me,  Dr.  Fiske  and  some  other  gentleman  made  an  ex- 
amination of  au  ancient  cemetery  near  that  town,  and,  finding  no  remains 
of  adults,  came  to  the  conclusion  that  the  country  had  been  inhabited 
by  a  race  of  pigmies.  The  graves  were  numerous,  covering  more  than  an 
acre,  were  generally  three  feet  long  and  eighteen  inches  deep,  with  a  "  cof 
fin"  of  slaty  rocks.  The  bones  were  so  much  decomposed  that  they  fell 
to  pieces  after  a  tew  moments'  exposure  to  the  atmosphere.  Perhaps  a 
file  of  tbe  Eeviero  for  that  year  may  be  in  the  Bepartuient  of  State,  for 
in  it  were  published  the  laws  of  Cougresa,  and  it  was  then  the  custom  of 
the  Department  to  bind  and  preserve  such  papers.  I  mention  this  to 
enable  persons  iuvestigating  Tennessee  antiquities  to  avail  themselves 
of  the  information  furnished  by  writers  who  observed  and  described 
those  interesting  objects  before  they  were  changed  or  obliterated  by  the 
hand  of  civilization.  lu  this  connection  uo  book  will  bo  so  likely  to 
arrest  the  attention  of  the  curious  as  Haywood's  History  of  Tennessee. 
It  is  to  be  regretted  that  this,  one  of  the  earlier  books  published  beyond 
the  AUegbanies,  is  now  so  scarce  in  the  State  where  the  author  was 
one  of  the  first  and  ablest  of  its  jurists. 

In  closing  this  commnnication,  intending  in  another  to  notice  the 
locality  of  some  mouuds  and  fortifications  not  alluded  to  by  any  of  your 
correspondents  as  I  have  seen,  Iwiilst:ite  that  when  on  au  excursion  into 
the  State  of  Arkansas  in  the  yciir  18j7,  I  came  to  a  place  where  doubt- 
less au  immense  number  of  arrow-heads  had  been  manufactured.  It 
was  near  the  summit  of  a  ridge  about  two  miles  north  of  the  Hot 
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Springs,  auil  west  of  the  road  that  passes  over  the  ridge.  A  t  that  plaee 
there  is  au  outcrop  of  the  milkg  wAtte  variety,  an  intermediate  stratum  of 
tlie  celebrated  Arkansas  novacutite.  There  the  hill-side  for  about  one 
hundred  yards  in  length  was  literally  covered  by  thin  chippings  of  that 
mineral.  Dr.  Sibley  and  Dr.  Dunbar,  who  explored  the  Arkansas, 
Washita,  and  Bed  Bivers  during  Mr.  Jefferson's  administration,  men- 
tioned in  their  report  that  they  had  discovered  a  place  where  Indian 
implements  had  been  made.  I  have  not  seen  the  report  for  many  years, 
and  cannot  say  whether  this  is  the  locality  alluded  to  by  them,  but  think 
it  is,  for  they  were  at  the  Hot  Springs,  and  there  is  not  another  mineral 
in  the  State  so  well  adapted  as  the  novaeulite  to  this  parpoae.  This  is 
the  only  place  in  the  Southwest  that  I  have  seen  which  affords  any  evi- 
dence of  the  fabrication  of  implements  used  by  a  people  whose  history 
is  unknown.  At  Santa  Fe,  in  185S,  a  gentleman  showed  me  several 
arrow-points  that  had  been  formed  oat  of  the  obsidian  foaud  in  that 
country,  and  a  few  days  afterward,  in  the  village  of  Casa  Colorado, 
I  gathered  up  a  small  quantity  of  that  mineral  in  thin  flakes  that  had 
obviously  been  chipped  off  in  fashioning  arrow-heads.  By  careful  atten- 
tion to  the  mineral  characteristics  of  those  ancient  implements,  espe- 
cially when  composed  of  as  rare  minerals  as  the  novaeulite  and  obsidian, 
we  may  be  able  to  trace  the  migrations  of  the  people  who  used  them. 

The  report  of  Dr.  Sibley,  uo  doubt,  can  be  found  in  the  congressional 
documents  of  the  period  or  in  the  reprint  of  them  by  Messrs-  Gales  and 
Beaton.  It  contains  information  that  would  be  appreciated  by  persona 
engaged  in  ethnological  or  philological  researches.  Among  other  things 
it  states  that  two  tribes  of  Indians,  the  Natchez  and  Teusaws,  if  my 
memory  ia  correct,  were  at  war,  that  one  party  was  disastrously  defeated, 
and  escaped  over  the  Mis8issii>pi  into  Louisiana,  On  making  a  halt,  -the 
first  thing  they  did  was  to  throw  up  a  mound.  This  is  the  only  record 
that  I  have  seen  of  a  mound  being  constructed  within  traditional 
history. 


BTDHOlOfil  OF  THE  IHDtAlTS  Of  TH8  TAllET  OF  THB  BEB  BITES  OF  THE 
AOBIU. 

Bj  Dn.  W.  H.  GARDh-ER, 
Attiatant  Surgeon  T7nil(d  Slala  Jrmi/. 

The  earliest  explorers  of  Minnesota  foaod  the  Dakotas  occupying  all 
this  country  they  now  roam  over  or  have  only  lately  ceded  their  title  to. 
In  prehistoric  times  what  race  dwelt  here  cannot  be  told;  the  burial 
monnds  and  crumbling  skeletons,  the  "refuse  heaps"  and  fragments  of 
rode  pottery,  point  to  some  branch  of  the  "mound  builders,"  but  whether 
Xaboas,  Toltecs,  or  Aztecs,  will  probably  uever  be  known. 

About  Big  Stone  Lake,  Lake  Traverse,  and  the  west  hank  of  the  Bed 
Biver  of  the  North  and  the  countrj'  adjacent,  for  many  years  past,  the 
248  ,..uX:-.OOgk 
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Sisseton  and  Wahpcton  bands  of  Dakotas  have  resided ;  almost  as  rade 
and  ignoraot  as  the  lowest  branch  of  the  Athabasuan  stock,  yet  tbey 
nre  tractable  and  show  a  desire  for  bettering  their  condition.  Their 
manners,  customs,  and  langaage  do  not  differ  esBentially  from  the  other 
bands  of  the  great  Dakota  Kation,  save  ftttm  the  aberrant  branches,  the 
Yanktonais  and  Tetous ;  neither  can  those  bands  understand  the  Wab- 
kantans,  Wabpetons,  Wahpecatas,  the  Wabashaw  band,  the  Black- Dog 
band,  thti  Bed  Wing  baud,  &c  The  langaage  used  by  them  is  con- 
stmcted  on  the  well  ImoTrn  polysynthetic  plan,  and  is  so  well  known 
that  oue  or  two  dictionaries  have  been  pablished  of  the  language. 

Folyg£uny  is  commoQ  among  them,  each  bravo  having  as  many  wives 
as  he  chooses  aud  can  support,  hat  lately  some  of  them  have  embraced 
the  Christian  religion  and  have  "  put  away"  all  their  wives  but  one. 
TheirChristian  system,  ingrafted  upontheir  former  fetichism,  has  resolted 
in  a  corioos  mongrel  theology,  which  would  pozzle  even  Buddha  to  onder- 
stand.  They  have  the  same  cruel  instincts  that  always  characterize  a 
race  of  banters;  hardly  one  has  come  under  my  observation  that  has 
not  more  or  less  of  small  scars  upon  the  body,  purposely  made  with 
firo  or  catting  instruments,  to  show  they  have  "brave  hearts,"  yet  my 
experience  with  tbem  in  sickness  has  been  that  they  bear  necessary 
pain  gaite  as  badly  as  even  negroes.  Their  tribal  govemmentis  arude 
democracy,  if  that  can  be  ci^led  a  government  whose  most  binding 
law  is  the  ler  tolioni*  ;  nor  do  they  recognize  any  head  or  chief  save  him 
who  is  bravest  in  war  and  most  persoasive  in  coancil.  Their  legeotls 
aud  traditions  are  too  well  known  to  require  only  passing  comment. 
Some  of  them  are  pleasing  and  iDstructave;  but  the  most  of  them  are 
puerile  beyond  description,  and  it  is  very  hard  to  tell  what  purpose  of 
national  or  social  economy  they  could  possibly  subsure.  The  most  of 
them  are  detailed  at  length  in  "Mrs.  Eastman's  Legends  of  the  Siooz." 

Of  the  arts  of  life  they  are  almost  entirely  ignorant ;  even  the  ceramic 
art,  with  which  most  of  savage  tribes  are  necessarily  acquainted,  thej 
are  now  ignorant  of,  though  it  would  seem  that  before  their  commani- 
cation  with  the  whites  they  knew  something  of  this  art  and  used  pottery 
made  by  themselves  to  cook  their  food  in.  After  commanication  with 
the  whites,  and  a  knowledge  of  metidlio  vessels  for  the  porpose  of  cook- 
ing, the  art  of  making  pottery  was  gradually  neglected  until  it  has  now 
been  lost.  At  all  events  the  Indians  of  these  bands  know  of  no  way  of 
boiling  their  raw  food  now  save  by  digging  a  hole  in  the  ground  and 
covering  it  with  the  skin  of  an  animal  recently  killed,  into  which  are 
poured  the  water  and  the  food  to  be  cooked ;  stones  are  then  heated  in 
an  adjacent  fire  and  held  in  this  novel  pot  until  the  meat  is  done.  As 
to  their  cooking,  Professor  Soyer,  Monsienr  Blot,  or  the  most  wonder- 
fhl  c\ef  de  ouwtm  that  ever  raised  a  pot  lid,  wonid  stand  amazed  to  see 
the  wonderful  faeterogeneons  mass  combined  to  make  one  of  their  oUat— 
beasts,  birds,  reptiles,  and  fishes,  berries,  herbs,  luid  roots,  thrown 
together  into  the  pot  eUI  in  puma  naturatibua,  and  stewed  into  a  disgost- 
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ing  paste.  And  the  amonnt  of  this  one  of  tiiese  "  sons  of  the  foresf* 
will  eat,  will  caase  even  an  aoatomist  to  wonder  at  the  di8t«nsibility  of 
tlie  human  stomach. 

Until  1S61  those  abont  this  locality — chiefly  Sissetona — lived  entirely 
by  huutiug  and  fishing.  Abont  this  time  some  of  them  were  flimisbed 
corn  and  potatoes  by  their  agent,  and  they  commenced  to  cnltiYate  the 
soil,  but  shortly  afterward,  from  causes  not  relevant  to  mention  here, 
the  Dakota  outbrealc  ocoorred.  The  Sisseton  and  Wahpeton  bands 
were  implicated  with  the  others,  and  the  distrust  and  animosities  this 
has  necessarily  engendered  have  much  delayed  their  civilization. 

The  men  are  rather  over  medium  height,  are  well  made,  and  many  of 
them  are  intelligent-looking,  some  even  handsome.  The  type  of  their 
heads,  with  their  "low  defective  forehead,"  the  vertical  occipot,  the 
prominent  vertex,  and  great  interparietal  diiuneter,  hardly  need  men. 
tioD,  though  it  is  deserving  of  remark  that  tbe  "low  defective  forehead" 
{8  not  so  characteristic  of  the  crania  of  the  Siaseton  band  as  of  some  of 
the  other  bands  of  tbe  Dakota  Ifation.  Their  shades  of  color  show  con- 
siderable variation ;  many  of  them  on  the  parts  of  tbe  body  not  habitu- 
ally exposed  are  not  darker  than  many  brunettes  with  ns,  while  others 
in  the  same  band  are  of  a  deep  bronze  or  even  coppeiy  brown  color. 
As  a  rule  their  hands  and  feet  iu<e  small  and  delicately  formed,  and  as 
a  people  they  are  remarkably  iree  from  deformities.  Their  hard  "  strug- 
gle for  existence"  probably  acts  on  the  principle  of  "  natoral  selection  " 
to  keep  up  the  best  and  hardiest  of  the  stock,  while  the  weaklings  and 
the  deformed  die  off.  I  have  seen  bot  one  deformed  Indian  during  my 
stay  here.  He  was  a  Wahpeton  with  a  simple  case  of  "  hair  lip,"  which 
its  owner  refuses!  to  allow  me  to  operate  upon.  They  are  enthusiastic  ' 
aud  excitable  gamblers,  wid  will  stake  their  ponies  and  even  their  wives 
on  a  game  of  "  moccasin."  The  females  are  short  in  stature  and  broad 
and  more  ungainly  than  tbe  males;  they  possess  great  strength  and 
great  power  of  physical  endurance,  as  is  commonly  the  case  among 
uncivilized  tribes,  where  tbe  women  are  tbe  drudges  and  slaves  of  the 
males.  I  am  inclined  to  the  belitf  that  the  females  arrive  at  the  age  of 
puberty  before  tbe  age  usoal  among  civilized  females.  1  have  seen  one 
Sisseton  girl  who  was  the  mother  of  a  healthy  child — which  she  was 
nursing — when  but  thirteen  years  of  age,  and  two  or  three  who  were 
mothers  before  they  had  qoite  attained  the  age  of  fourteen ;  thoogh 
this  precocity  may  be  caused  by  the  promiscuous  intercourse  of  tbe 
sexes  in  their  rude  manner  of  life.  Writers  have  spoken  of  the  dreary 
existence  of  Dakota  women,  and  nothing  that  has  been  said  can  draw 
too  exaggerated  a  picture  of  ttie  never-ending  dmdgery  of  their  lives, 
nncbeered  even  by  the  hope  of  happiness  in  the  spbrit  land ;  therefore 
suicide  is  very  common  among  them ;  even  for  trivial  canses  a  Dakota 
woman  will  cut  a  thong  of  bnfialohide  and  hang  herself.  A  case  came 
under  my  observation  a  few  weeks  since  where  the  wife  of  one  of  the 
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scouts  here  hang  herself  to  the  ridge-pole  of  her  tent  just  because  ber 
hasband  told  her  she  should  not  make  a  visit  which  she  wished  to  do. 

Under  the  provisions  of  General  Order  No.  27,  Headquart«rB  Depart- 
ment of  Dakota,  St.  Paul,  Minnesota,  dated  May  19,  1867,  friendly 
Indians  have  been  enlisted  as  scouts  and  guidett,  since  which  time  fifteen 
of  them  have  been  ou  duty  at  this  post  in  that  capacity.  Those  here 
are  all  full-blooded  Indians  of  the  Sisseton  band  of  Dakotas.  They  are 
ambitious  and  zealous  in  the  performance  of  tbeir  duties,  and  take  a 
pride  iu  keeping  their  clothes,  bedding,  eqaipments,  arms,  and  horses 
neat  and  in  good  order,  and  I  believe  this  is  the  testimony  which  all 
tbeir  commandGrs  will  give;  and  it  shows  that  they  can  be  made  valu- 
able auxiliaries  in  prosecuting  warfare  against  Indian  tribes  "avowedly 
and  obstinately  hostile."  Those  on  duty  here  show  no  repngnaQce  or 
oven  disinclination  to  work,  and  the  scouts  have  taken  their  regular 
tour  of  "police  duty"  with  the  rest  of  the  enlisted  men,  and  have  shamed 
thetn  by  their  willingness  to  do  this  duty. 

One  of  tho  scouts  here  is  tattooed  with  a  « totem"  of  an  open  right 
hand,  back  to  the  front,  placed  vertically  in  the  center  of  the  forehead. 
This  is  the  only  instance  which  has  come  under  my  observation  of  any 
tribal  or  family  mark  or  "  totem  "  among  them. 

The  Chippeivas  occupy  the  country  east  of  the  Bed  River  of  the  North, 
in  Minnesota,  about  the  lakes  forming  the  source  of  the  Mississippi 
River  and  Red  Lake  farther  north.  Though  they  are  occasional  visitors 
to  the  post,  they  are  situated  too  far  away  to  be  described  as  Indians 
about  the  post. 

The  valley  of  the  Red  River  of  the  North  on  both  sides  is  the  peculiar 
habitat  of  half  bloods,  (Bois  Bruits,  or  Couriers  des  Bois,)  a  mixt^ire  of 
the  blood  of  the  lawless  white  traders  (who  until  recent  times  were  the 
only  white  people  in  the  country)  and  Indian  women.  These  hatf-btoods, 
the  result  of  this  mixture,  are  tall,  well  formed  and  hardy,  with  dark 
eyes  and  swarthy  skin,  and  black,  straight  hair,  though  occasionally  one 
is  seen  with  the  hair  curly.  The  general  shape  of  the  head  and  face  is 
much  like  the  Indians.  Their  vernacular  is  a  patois  of  the  French, 
.though  they  usually  speak  the  language  of  both  parents.  They  are 
natural-bom  hunters  and  trappers,  scouts,  guides,  and  interpreters,  and 
are  a  valuable  link  of  communication  between  the  tax-paying  citizen 
and  the  untamed  red  man.  These  people  have  no  "local  habitation;" 
like  tbeir  balf-brotbers,  the  Indians,  they  live  in  t«nts  of  tanned  bnflalo 
hide,  which  they  move  whenever  and  wherever  inclination  or  the  pursuit 
of  game  may  lead  them.  They  have  the  same  freedom  from  moral  and 
social  restraint  as  the  Indian.  They  eat  anything  and  everything,  even 
the  flesh  of  dogs  and  wolves  jioisoned  with  strichninc,  and  think  a  fcetal 
calf  of  cow  or  bnffolo  Ktte  bonne  bouche;  they  wallow  in  dirt  and  vermin, 
and  are  remarkably  healthy  aud  tenacious  of  life.  Their  severe,  laborious 
lives  probably  prevent  tliem  from  being  very  prolific,  but  it  also  acts  to 
make  tbem  healthy  and  long-lived.    Even  syphilitic  diseases,  which  (with 


AKTiQurriES  m  ykra.  chuz.  373 

the  loose  virtue  of  tUeir  wotnen)  it  vonld  seem  would  be  parUcularly 
prevalent,  do  not  appear  to  attack  them  at  all.  At  least,  uot  oue  of 
these  cases  amoDg  them  has  been  brought  to  my  notice. 


IGCODHT  OF  AKTIQDITIEB  IS  THB  SMTR  OF  TEBi  CBCZ,  MEXICO. 

Br  Hugo  Fkck.  op  Cordova. 

A  few  seneral  letnarbs  relative  the  traces  left  by  the  aborigines  of 
this  neighborhood  may  not  be  uninteresting.  Aa  a  resident  of  tweuty- 
eigbt  years  in  this  part  of  the  coimtry,  (Cordova,  Huatosco,  and  Mero- 
dor,)  and  during  my  many  botanical  excnraions,  I  have  had  good  oppor- 
tunities to  examine  them.  These  traces  are  of  two  kinds — the  ilrst  be- 
longing to  a  semi-barbarons ;  the  second  to  a  half-civilized  people,  who, 
for  a  long  period  of  years,  must  have  lived  togetber  as  neighbors,  but 
in  a  state  of  contianal  dissensions. 

Like  the  actual  descendants  of  the  Aztecs,  the  semi-barbarous  people 
built  their  houses,  or  rather  huts,  of  light  timber,  covering  the  roof  with 
palm-leaves  or  dried  grass.  Notliiog  else  was  required  by  them  in  a 
tropical  climate,  where  the  thermometer  never  descends  below  55° 
Fahrenheit.  Of  such  constructions  no  trace  whatever  is  left,  and  if  it 
were  not  for  the  innumerable  mounds  of  stone  of  different  dimeusions, 
some  united,  others  isolat«d,  and  which  were  always  annexed  to  their 
dwellings,  we  would  come  to  the  conclusion,  either  that  they  had  no 
dwellings,  or  that  the  country  was  very  thinly  inhabited.  The  very 
contrary  was  the  case.  There  is  hardly  a  foot  of  ground  in  the  whole 
state  of  Vera  Cruz  in  which,  by  excavation,  either  a  broken  obsidian 
knife,  or  a  broken  piece  of  pottery  is  not  found.  The  whole  country  is 
Intersected  with  parallel  lines  of  stones,  which  were  inteuded,  during 
the  heavy  showers  of  the  rainy  season,  to  keep  the  earth  from  washing 
away.  The  numberof  those  lines  of  stones  shows  clearly  that  even  the 
poorest  land,  which  in  our  days  nobody  would  cultivate,  was  put  under 
requisition  by  them ;  furthermore,  when  we  consider  that  their  imple- 
ments of  agriculture  were  very  primitive  or  almost  null,  requiring  a  so 
much  larger  space  of  ground  for  their  sustenance,  we  must  come  to  the 
conclusion  that  the  population  must  have  been  immense,  or  at  least  as 
large  as  the  most  populated  districts  of  Euroi>e.  In  this  part  of  the 
country  no  trace  of  iron  or  copper  tools  has  ever  come  under  my  notice. 
Their  implements  of  husbandry  and  war  were  of  hard  stone,  but  gen- 
erally of  obsidian  and  of  wood. 

The  small  mounds  of  stones  near  their  habitations  have  the  form  of  a 
parallelogram,  and  are  not  over  twenty-seven  inches  high.  Their  length 
Is  from  five  to  twelve  yards,  their  width  from  two  to  four.  On  search- 
ing into  them  nothing  is  found.  A  seoond  class  of  mounds  is  rouud,  in 
the  form  of  a  cone,  always  standing  singly.    They  are  built  of  loose 


374 


ETHKOLOOT. 


stones  and  earth,  and  of  various  sizes ;  some  as  high  aa  five  yards,  with 
a  diameter  of  from  five  to  twenty  yards.  Excavation  made  in  them 
brought  to  light  a  large  pot  of  bnmed  clay  Med  with  ashes,  but 
lu  general  nothing  is  found.  The  third  class  of  mounds,  also  built  of 
loose  stones  and  earth,  have  the  form  of  a  parallelogram,  whose  smaller 
sides  look  east  and  west,  and  are  irom  five  to  six  yards  high,  terminating 
at  the  top  in  a  level  space  of  from  three  to  five  yards  in  width,  the  base 
being  from  eight  to  twelve  yards.  They  are  found  from  fifteen  to  two 
hundred  yards  long.  Sometimes  several  are  united,  forming  a  hollow 
sqnare,  which  must  have  been  used  as  a  forti^ss.  Others  again  have 
their  onter  surface  made  of  masonry,  bat  still  the  inside  is  filled  up  with 
loose  stones  and  earth.  Kear  river-beds,  where  stones  are  very  abund- 
ant, these  tnmnli  are  largest.  PrincipaUy  in  this  latter  class,  idols,  im- 
plements of  husbandry  and  war  are  discovered,  sometimes  lying  quite 
loose,  and  at  others  imbedded  in  hollow  square  boxes  made  of  masonry. 

The  last-described  mounds  form  the  transition  to  those  constructions, 
which  are  ^together  built  of  solid  masonry.  I  speak  only  of  such  as 
are  found  near  Cordova,  Hnatusco,  Gotastla,  &c.,  in  the  state  of  Vera 
Cruz.  One  pecnliarit;  of  the  last-men- 
tioned ruins  is,  that  they  are  all  con- 
structed at  the  junction  of  two  ravines, 
(barrancas,  cafions,)  Fig,  1,  and  used  as 
fortresses,  on  account  of  their  impreg- 
nability. Most  of  tlie  larger  barrancas 
have  precipitous  sides  from  three  hun- 
dred to  one  tbnosand  feet  deep,  which 
guarded  the  inhabitants  on  thtur  flank, 
BO  that  nothing  more  was  required  than 
to  bnild  a  wall  from  A  to  B,  leaving  a 
small  entrance  in  the  middle,  0,  as  a 
passage,  which  could  be  barricaded  in 
time  of  war.  Between  Zacuaptui  and 
Tlacotepec,  at  the  Bancho  del  Castille, 
at  Matlalnca,  at  Cotastia  and  Consoqui- 
tla,  such  constructions  can  be  seen  to  this 
day  in  tolerable  good  condition.  The  in- 
terior of  these  fortified  inclosures  is  in  general  large,  sometimes  holding 
from  four  to  five  square  miles,  and  could  be  put  under  cultivation  in 
case  of  a  siege. 

The  waU  A  B  is  in  general  from  four  to  five  yards  high,  and  has  on 
the  inside  terraces  with  steps  to  lead  to  the  top.  At  other  places  there 
is  a  series  of  semicircular  walls,  the  iiont  one  lower  than  the  following, 
and  a  passage  between  each  to  permit  one  person  at  a  time  to  pass  from 
one  to  the  other.  The  innermost  wall  is  sometimes  perforated  with  loop- 
boles  through  which  arrows  oould  be  thrown. 

Quite  a  number  of  ruins  are  found  inside  the  fortification,  as  mounds. 


ANTIQUITIES  IN  VEEA  CEUZ.  375 

altars,  good  level  roads  vitb  a  foundatioo  of  mortar.  Moat  of  these 
monomeDts  bave  good  preserved  steps  leading  to  the  top.  lu  some 
very  small  ^ts  of  bnmed  clay  ate  foond  filled  with  ashes. 

Between  the  simple  mounds  of  looae-stone  and  earth  and  the  la^t- 
mentioned  monaments  we  may  easily  discern  two  classes  of  people — one 
semi-barbaroQS  and  the  ottier  tolerably  advanced  in  civilization — living 
contiuually  at  war  with  each  other,  impeding  oo  that  account  a  higher 
grade  of  civihzadoa  than  that  found  at  the  arrival  of  Cortez  with  bia 
Spaniards. 

Civilization  in  all  countries  has  been  very  gradual  and  must  always 
have  commenced  in  warm  climates.  It  was  in  Asia,  in  Africa,  in  the 
tropical  parts  of  Ohina,  Syria,  Egypt,  &c.,  where  we  find  the  oldest 
monuments,  where  the  people  as  tar  as  3,000  years  back  had  made  some 
progress.  The  inhabitauts  of  colder  countries  were,  up  to  that  time,  iu 
a  barbarous  state,  and  only  received  civilization  by  contact  with  the 
others  or  by  conquest.  This  may  be  accounted  for  in  the  following  man- 
ner: The  drst  knowledge  we  have  of  man  is  in  a  tropical  climate.  It  is 
there  where  vegetation  the  whole  year  round  is  luxuriant ;  where  fruits 
of  all  kinds  are  abundant,  fhrnishiug  him  with  food  without  exertion ; 
where  a  hot  climate  dispenses  with  all  covwing  against  cold ;  where  the 
first  necessities  once  satisfied  he  had  leisure,  if  endowed  with  a  lively 
imagination,  which  is  natural  to  i)eople  of  hot  countries,  to  Kit  his  wits 
to  work  in  order  to  better  Jiis  condition.  One  step  followed  another, 
creating  daily  new  oecessicies.  Those  of  a  strong  arm  imposed  on  the 
weaker,  and  obliged  them  to  work  for  them  or  for  the  community.  Iu 
this  way  civilization  gradually  advanced. 

Now  let  us  transfer  ourselves  to  a  cold  country.  It«  primitive  inhab- 
itants had  to  guard  against  the  weather  in  winter,  which  obliged  them 
to  become  hunters  io  order  to  slay  the  wild  beasts  which  were  to 
ser^'c  them  as  clothing  as  also  to  allay  the  cravings  of  hunger.  Wild 
fruits  could  only  be  gathered  in  summer  and  autumn,  and  were  much 
less  abundant  than  in  the  tropics,  so  that  their  whole  time  was  occupied 
in  attending  to  the  necessities  of  their  existence,  or  in  guarding  against 
the  cold  of  winter,  being  continually  slaves  to  their  wants,  leaving  them 
no  leisure  to  better  their  condition.  Uiatorj'  haa  shown  that  such  has 
been  the  case  throughout  all  cold  coiuitries,  and  that  civilization  made 
Tciy  little  progress  there  until  the  inhabitants  came  in  contact  with 
more  southern  nations.  The  same  has  happened  in  America.  Where 
do  we  find  the  traces  of  higher  civilization  on  this  continenti  Is  it  iu 
British  America,  ui  New  England,  in  Oregon,  or  in  Patagonia  1  No  I 
I u  tropical  America.  The  same  causes  have  created  the  same  efiiect. 
Fern,  Ecuador,  Yucatan,  and  Mexico,  all  countries  between  the  tropics, 
have  taken  the  first  steps  toward  advancement.  The  yet  existing  monu- 
ments speak  for  themselves. 

From  Palenque,  in  Yucatan,  and  Quito,  in  Ecuador,  as  cent4>rs,  civil- 
ization spi'cad  north  and  south,  but  found  nmch  gi-eater  resistance  by 
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tbe  neighboring  savage  tribes  than  in  the  old  contincntB.  In  some  hot 
coantries,  as  Qaiana,  Brazil,  topical  reasons  have  retarded  this ;  as 
yearly  inundations;  excessive  namber  of  insects,  parCicul^ly  mosqui- 
toes; wild  beasts,  &c. 

After  the  first  progress  of  civilization  the  neighboring  savage  tribes, 
among  trhich  we  may  count  tbe  Aztecs,  who  appear  to  have  been  in 
nothing  different  from  our  contemporary  Comaocbes,  Arapahocs,  Sioux, 
&c.,  niade,lil£e  of  old  the  Scandinavians,  irruptionson  their  more  southern 
neighbors,  destroying  again  partially  what  had  been  gained,  but  accept- 
ing part  of  the  advantages  of  their  conquered  people.  Tlie  inhabitants 
of  Centrnl  America  were  macb  farther  advanced  before  the  disfteminatiou 
of  those  barbarons  tribes  than  at  the  arrival  of  Cortez.  This  is  shown 
by  the  ruins  still  in  existence.  It  was  a  great  misfortune.  Those  savages, 
less  docile  than  the  Goths,  were  slow  in  receiving  the  advantages  of  their 
conquest.  Accustomed  to  a  roaming  life,  expert  in  war,  they  destroyed 
in  a  few  years  what  bad  cost  thousands  to  build.  Then  commenced  a 
reign  of  terror.  The  vanquished  were  obliged  to  work  for  tbeit  con- 
querors, creating  those  rude  monuments,  as  tbe  stonchmounds,  the 
pyramid  of  Cholnlu,  and  olbcr  similar  works,  vhich  conid  only  have 
emanated  Irom  the  brains  of  half-savages,  and  been  executed  by  a  peo- 
ple completely  enslaved.  But  this  had  its  limit.  The  conquerors 
gradually  accepted  such  benefits  from  their  vassals  as  suited  them,  so 
that  if  tbe  8i>aniards  bad  not  an'ived,  civilization  wonld  have  taken  a 
new  stari,  as  at  this  time  the  Aztecs  were  strong  enough  to  keep  at  bay 
all  new  irruptions  fh>m  tbe  north. 

Aztec  hieroglyphics  are  too  obscure  to  give  us  a  longer  insight  into 
their  history  than  for  a  century  or  two  at  most.  Spanish  historians  have 
given  free  scope  to  their  lively  imagination,  exaggerating  and  distort- 
ing whatever  came  under  their  bands.  Tbe  Spanish  clergy  seized  and 
burned  what  could  throw  any  light  on  history,  and  wrote  about  what 
best  suited  them.  The  real  and  only  tme  documents  we  can  with  safety 
count  upon  are  tbe  monuments,  ruins,  implements  of  industry'  and  war, 
which  are  yet  in  existence ;  anything  else  will  only  lead  us  astray. 


AOCOVVI  OP  ANTIQUITIES  IN  TENKES8EB. 

Bv  E.  0.  DusxtSQ. 

Chilhowee,  Tennessee,  June  10, 1870. 
The  territory  recently  explored  by  myself  lies  along  Little  Tennessee 
Biver,  in  Blount  County,  Tennessee,  and  extends  about  twenty-five  miles 
into  Sorth  Carolina,  a  country  once  inhabited  by  the  Cherokees.  One 
of  their  principal  routes  from  the  south  to  tlic  "Over-hill  Towns"  passed 
through  it.  For  miles  the  old  trail  may  be  seen  crossing  Chilhowee 
Moonlain  in  a  straight  line,  according  to  the  Indian  course,  between 
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two  pointR,  wfaicli  was  always  direct,  without  regard  to  obstacles. 
Lately  I  had  ao  opportuDity  of  obaerving  this  peculiarity.  While  wind- 
ing my  way  around  the  base  of  a  mountiiiii  iu  North  Carolina,  I  saw 
some  Cherokees  going  to  the  same  point  as  myself,  right  over  the  crest 
of  the  monutain,  by  a  mote  direct  but  more  difficult  route. 

Chilhowee  derires  its  name  from  two  words,  which  mean  fire  and  deer. 
The  Indians  were  accustomed  to  hunt  by  fire.  At  night  they  carried 
before  them  torches — blazing  piue-knots — in  the  lace  of  their  game, 
which,  becoming  fVigbtened  by  the  glare,  were  easily  brought  to  a  stand 
and  killed  by  the  hunter,  who,  resting  his  gun  across  the  left  arm,  held 
the  torch  in  his  right  hand  until  the  deer  was  enough  terrified  to  be 
shot  down.  The  old  trail  over  Obilhoweeia  used  now  by  the  "mail-boy'' 
once  a  week,  and  by  foot-travelers  like  myself,  who  are  warned  not  to 
take  horses  beyond  the  moaatain  for  fear  of  their  being  stolen. 

In  Chilhowee  Valley,  afte^crossingitsnorthemboundary  by  thepass, 
I  examined  two  munnds  on  the  left  bank  of  Little  Tennessee  and  sev- 
eral rock  graves,  or  tombs,  near  them.  These  tombs  are  unlike  any 
depositories  of  the  ancient  dead  that  I  have  observed.  They  were,  un- 
doubtedly, constructed  by  tJie  "mound-builders,"  as  similar  ones  were 
discovered  in  the  mounds  containing  similar  relics.  The  great  freshet 
of  1S67  uncovered  a  large  number  of  these  graves  on  the  "river-bot- 
tom" or  alluvial  terrace,  which  had  been  plowed  over  for  seventy  years. 
They  are  built  of  slabs  of  slate,  nicely  fitted  together,  about  three  inches 
thick,  four  feet  long,  and  two  feet  broad,  inclosing  receptacles,  not  of 
uniform  space — generally  five  feet  long,  four  feet  high,  and  two  feet 
broad — covered  with  flat  pieces  resting  upon  the  upright  slabs,  and  con- 
forming to  the  rounded  corners  of  the  tomb.  The  material  had  been 
brought  from  the  other  side  of  the  river,  as  no  slate  was  found  in  the 
vicinity  of  the  constructions.  They  were  found  to  contain,  for  the  most 
part,  fragments  of  human  bones,  too  much  decomposed  to  be  removed 
iu  considerable  portions,  implements  of  stone,  and  broken  vessels  of 
clay.  From  the  head  of  one  I  extracted  a  vase  of  black  iwttery,  nearly 
whole,  shaped  like  a  gourd ;  it  had  been  filled  with  vegetable  matter, 
which,  perhaps,  was  intended  to  sustain  the  spirit  on  its  journey 
to  the  other  world,  some  flint  arrow-heads,  and  a  stone  pipe.  Charcoal, 
ashes  and  burned  clay  indicated  that  fire  bad  been  used  in  the  burial, 
by  which  bones  and  many  other  relics  were  oonsumed. 

Judging  from  the  form  and  size  of  these  graves,  the  dead  must  have 
been  inclosed  in  a  sitting  or  crouched  position,  often  bent  nearly  double. 
The  bones  were  those  of  adults,  and  their  juxtaposition,  in  some  in- 
stances, showed  that  they  could  not  have  been  deposited  indiscrimi- 
nately, after  the  decomposition  or  removal  of  the  flesh,  according  to  the 
custom  of  some  modem  Indians.  Fragments  of  the  skull-bone,  with 
teeth  and  jaws,  were  found  at  the  head  of  a  grave  which  pointed  toward 
the  west,  and  the  bones  of  the  foot  at  the  other  end.  In  connection 
with  the  first  were  vertebne  and  other  portions  of  the  trunk  and  cor- 
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responding  members  of  the  skeleton,  which  had  crumbled  and  fallen 
down  together,  and  which  would  natunulj  occur  if  the  body  had  been 
set  upright  or  slightly  bent  over. 

I  did  not  expect  to  find  rock  graves  in  a  monnd  of  earth,  but  after 
clearing  away  rubbish  and  penetrating  six  feet  below  the  top,  near  the 
center,  the  workmen  struck  a  slab  of  slate,  which  proved  to  be  part  of 
the  covering  of  a  stone  tomb.  It  wivs  much  like  those  scattered  over 
the  "river-bottom" — inore  nicely  constructed,  however,  and  fitted  with 
more  care— being  arched  over  the  top,  at  an  acute  angle,  with  pieces  of 
Blat«  three  inches  thick.  Owing  to  its  situation,  raised  above  the  level 
of  the  river  and  covered  with  sand  to  the  depth  of  six  feet,  its  contents 
were  better  preserved  than  those  of  the  graves  just  mentioned.  Attho 
head  of  it  I  took  out  a  vessel  composed  of  fine  red  clay  and  pulverized 
muscle-shells,  a  foot  in  diameter,  gourd-shaped,  having  a  handle  and  spnnt 
six  inches  long,  and  holding  about  a  quart.  It  was  preserved  nearly 
whole.  Artificial  fire  had  been  kindled  in  the  tomb,  but  it  had  been 
smothered  by  the  throwing  in  of  sand  before  all  the  contents  were  con- 
sumed. Besides  some  eutire  bones  of  the  human  skeleton,  flint  arrow- 
heads and  a  targe  number  of  shell  and  stone  beads  were  removed.  The 
beads  coahl  be  traced  along  the  lines  of  the  legs  and  arms,  as  if  they 
had  been  attached  to  the  garment  in  which  the  dead  was  buried.  Fur- 
ther excavations  disclosed  two  more  of  these  stone  sepulchers,  the  first 
three  feet  below  the  one  described,  the  other  two  feet  from  it,  in  the  same 
plain.    They  contained  only  fragments  of  hones,  charcoal,  and  ashes. 

The  mouud,  which  was  conical  in  shape,  must  have  been  fifteen  teet 
high  and  fifty  feet  in  diameter.  Successive  floods  had  impaired  its  orig- 
inal dimensions.  The  la»t  carried  away  a  section  on  the  west  side,  cx- 
jiosiiig  a  tomb  and  some  valuable  relics,  which  have  not  been  preserved. 
Among  them  were  large  shells — pyrnlas,  probably,  jadging  from  tiie  de- 
scription, from  the  Gulf  of  Mexico — such  as  1  have  discovered  in  two 
other  mounds  on  the  banks  of  the  Tennessee,  and  which  are  deposited 
in  the  Peabo<ly  Museum  of  Harvard  College^  In  connection  with  ma- 
rine shells,  images  in  stone  were  found  in  this  tomb.  Tlic  mound  wns 
composed  of  sand-loam  taken  from  the  bank  of  the  river  and  raised 
npon  a  foundation  of  water-washed  Tocks,  four  feet  high  from  the  bed 
of  the  stream  hard  by.  There  had  been  extensive  burnings  throughout 
this  mound,  at  various  depths,  indicated  by  layers  of  charcoal,  a^hes, 
and  bnnied  clay,  simply  in  honor  of  the  dead  or  to  consume  their  cfi'ect^ 
and  mortal  parts,  or  for  human  Siicrilices  to  their  manes. 

As  no  relics,  except  fragments  of  charred  bones,  not  even  stone  imple- 
ments, that  wonid  escape  destruction  by  fire  were  fonnd,  after  careful 
searching  among  extensive  layers,  I  am  inclined  to  the  opinion  that  cap- 
tives in  war  were  fi-oely  slain  and  burned,  for  a  sacrificial  oSerhig  to  the 
dead  in  the  tombs.  It  is  not  probable  that  a  people  so  particular  about 
their  burial-rites,  as  shown  not  only  in  the  muund-sepalchers,  but  in 
those  scattered  over  the  plain,  wliich  we  may  su2)pose  contained  tlieir 
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commoD  dead,  wonld  have  assigned  a  large  number  of  tlieir  tribe,  after 
deatli,  to  a  promiscaoDB  or  general  conflagration.  Fire,  as  \a  well 
known,  bore  an  important  part  in  tbe  obsequies  of  the  "  monad  builders," 
but  80  as  to  show  neither  in  the  extent  and  compoeition  of  the  charred 
layers,  norin  the  kind  of  relies  preserved,  the  design  of  the  burnings.  Two 
other  mounds  were  found  in  Chilbowee  Valley,  which  will  be  described 
at  some  future  time.  The  tradition,  as  derived  froAi  a  lady  over  eighty 
years  of  age,  who  lived  in  her  youtb  among  the  Cherokees,  is,  that  these 
mounds  were  made  by  a  people  inhabiting  tbo  country  long  before  the 
recent  Indian  race;  that  their  fathers  fonud  them  there  and  did  not  dis- 
turb them,  a  statement  which  confirms  all  oral  testimony  respecting 
those  monuments. 

Leaving  Chilbowee  Valley  and  crossing  the  Alleghany  range  toward 
North  Carolina,  in  a  aontbeast  course,  having  Little  Tennessee  River  on 
my  right  and  occasionally  in  sight  from  tbe  cliffs,  my  attention  was 
called,  along  the  road,  to  "  stone  heaps,"  a  class  of  antiquities  not  often 
mentioned  and  seldom  distiuguisbod  in  books.  After  an  esaminatioa 
of  the  objects  and  a  talk  with  Indians  and  the  oldest  inhabitants,  I  came 
to  the  conclusion  that  there  were  two  kinds  of  these  remains  in  this  part 
of  Tounessee,  which  are  sometimes  confonnded,  viz,  landmarks,  or  stone- 
piles,  thrown  together  by  the  Indians  at  certain  points  in  their  Journeys, 
and  those  which  marked  a  place  of  burial.  At  a  pass  called  "  Indian 
Grave  Qap,"  I  noticed  tbox)ile  which  has  giveu  its  name  to  the  mountain- 
gorge.  The  monument  is  composed  simply  of  round  stones  raised  three 
feet  above  the  soil,  and  is  sis  fcot  long  and  three  feet  wide.  As  tbe  grave 
had  been  disturbed  I  conld  make  no  satis£ictory  examination  of  its  con- 
tents. On  the  opposite  side  of  "The  Gap,"  a  stone  heap  of  another 
description  was  observed,  which  had  been  thrown  together  in  accord- 
ance with  Cherokee  superstition,  that  assigned  some  good  fortune  to  the 
accnmulation  of  those  piles.  They  had  tbe  custom,  in  their  Journeys  and 
war-like  expeditions,  at  certain  known  points,  before  marked  out,  of 
casting  down  a  stone  and  u[Kin  their  retnm  another.  In  this  way,  in 
time,  a  landmark  became  a  consiticuous  object.  It  may  be  distinguished 
from  gravestone  heaps,  which  weni  composed  of  large  round  stones  of 
uniform  size;  the  other  of  small  stones,  of  no  particular  sbiipe,  such  as 
could  be  easily  taken  up  and  hastily  thrown  down.  Four  uities  from 
"  Indian  Grave  Gap,"  on  the  west  side  of  my  path,  on  a  ridge  destitnte 
of  vegetation,  I  observed  twenty-five  of  these  stone  heaps  which  covered 
human  remains.  I  examined  a  number  of  them,  which  were  four  or  five 
feet  high  and  eight  in  diameter,  and  shaped  like  a  bay-cock.  Troos 
three  and  four  feet  thick  bad  grown  and  decayed  on  some  of  them.  lu 
one  I  found  pieces  of  rotten  wood  that  bad  been  deposited  there,  frng- 
nients  of  bones,  and  animal  mold.  The  deposit  bad  been  made  on  the 
surfiice  of  tbe  earth,  covered  with  wood  and  bark,  and  crowned  with  a 
cone  of  round  stones.  From  the  center  of  one  heap  three  small  beils 
were  extracted,  having  the  letters  J  U  engraved  on  them.    They  mnch 
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resemble  sleigh-bells  of  the  Northera  States,  and  most  have  beeu  obtained 
from  Europeaus  liaviug  iotercourse  with  the  Indians.  The  bella  were 
used  as  "tinkling  ornaments"  byCheroliee  women  ia  their  dances,  and 
were  attached  to  bear-skin  belts  that  were  bound  about  their  limbs. 

The  great  number  of  rattle-soakea  that  I  encountered  on  the  ridge  pre- 
vented a  thorough  examination  of  the  place  in  the  heat  of  sammer,  an 
employment  that  may  be  resumed  at  a  future  time. 

The  stone  heaps  were  put  up,  undoubtedly,  by  the  Gberokeea  of  a  re- 
cent period.  My  researches  did  not  tbrow  much  light  apon  theirantiquity, 
but  they  were  fonnd  to  dififer  essentially,  in  structure  an^  contents,  trota 
the  rock  tombs  of  the  "  mound-builders,"  already  described,  and  they 
mu-st  have  had  a  later  origin. 

The  Cherokee  custom  of  burying  the  dead  nuder  heaps  of  stone,  it  is 
well  known,  was  practiced  as  late  as  1730.  After  free  interconrse  with 
the  whites  their  custom  of  inhumation  prevailed  with  the  natives.  Con- 
sidering the  dilapidation,  the  condition  of  the  animal  remains,  and  the 
decay  of  vegetation  that  indicated  the  former  growth  of  trees  of  more 
than  a  century,  I  reganled  those  piles  that  came  under  my  observa- 
tiou  as  being  two  or  three  hundred  years  old.  The  bells,  silver  orna- 
ments, and  coin  discovered  iu  them  belong,  of  course,  to  the  age  of  metals 
in  this  country,  which  may  have  begun  on  the  banks  of  the  Little  Tennes- 
see more  than  three  hundred  years  ago.  In  1690  trading -stations  were 
established  there  by  northern  adventurers. 


ACCOUNT   OF  iXClENT  HOVITDS   IN    GEOBOIl. 

By  M.  F.  Stephenson,  Oaixesville,  Georou. 
The  most  extensive  and  perfect  tumuli  exist  in  Bartow  County,  on  the 
Etowah  River,  near  CartersvUle,  consisting  of  ten  mounds,  situated  iu 
the  bend  of  the  river,  and  protected  from  attaek  on  the  laud  side  by  a 
moat,  which  is  trom  twenty  to  thirty  feet  deep  and  was  doubtless  once 
filled  with  water.  The  central  mound  is  square,  and  measures  one  hun- 
dred and  fifty  feet  on  the  top,"  with  raised  platform  on  the  east  side 
twenty  feet  high  and  forty  wide,  evidently  where  sacrifices  were  offered, 
as  an  idol  of  sandstone  was  plowed  up  on  it,  with  excavated  disks  or 
mortars  six  inches  in  diameter  and  of  trauBlucent  quartz  of  elegant  work- 
manship, the  stone  axe,  a  small  native  copper  vessel,  the  perforated  shell, 
(which  is  fonnd  in  all  the  mounds,)  the  mica  mirror,  and  the  only  gold 
beads  ever  found,  native  gold  being  found  iu  the  neighborhood.  This 
mound  is  eighty-eight  feet  high,  and  a  few  rods  trom  it  is  a  circular  one, 
sixty  feet  high,  which  twenty  jears  ago  had  a  parajtet  on  top  five  feet 
in  height.  The  remainder  are  small  and  only  about  twenty  feet  high. 
Two  points  in  the  ditch  are  excavated  an  acre  square  as  deep  as  the 
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mont,  to  procure  earth  to  raise  the  tnouoda.  The  valley  nnd  country 
for  thirty  miles  westward  and  northward  is  very  fertile,  and  exhibits 
evidences  everywliere  of  having  K-eu  densely  peopled  by  the  luouud- 
bnilders. 

At  the  falls  of  Little  Biver,  near  the  Alabama  line,  on  the  crest  of  the 
fall,  are  three  chambers  hewed  out  of  the  solid  sandstone;  and  at  Na- 
coochee  tlie  crest  of  a  conical  hill  was  cat  off  at  about  fifty  feet,  so  as  to 
embrace  an  acre  and  a  half,  which  on  two  sides  is  quite  precipitous,  and 
on  the  others  has  a  ditch  and  wall,  which  was  formerly  six  feet  high, 
inclosing  about  twenty  acres.  This  was  doubtless  used  by  De  Soto  iu 
the  battle  he  bad  with  the  Cherukees  in  1540,  which  is  proved  by  the 
relics  which  have  been  found. 

At  M»con  are  stupendous  remains,  as  also  iu  Campbell  County,  on 
the  Chattahoochee.  The  Yond  Mouutain,  four  thousand  feet  high,  of 
solid  granite,  is  a  cone,  crested  with  trees,  but  perpendicular  ou  all  sides 
except  one  space,  wbicb  was  walled  with  stone;  so  was  the  Stoue  Moun- 
tain, which  is,  without  exaggeration,  two  thousand  three  hundred  and 
sixty  feet  high,  a  cone,  and  accessible  on  one  side  only;  this  was  walled 
with  stone.  All  defensible  mouutains  in  this  couutry  were  fortified. 
Neither  the  Cherokees,  Creeks,  aor  Seminoles  bad  any  tradition  of  this 
extinct  race,  which  is  proved  to  have  been  a  powerful  and  despotic  na- 
tion from  the  extent  of  their  territory  aud  the  stupendous  character  of 
tbeir  fortifications  and  cemeteries. 


BIPiOBATIOIirS  IX  TENNESSEE. 
BrE.  A.  Dayton, 
Knosvillb,  Tehhegsbe,  April  9,  18GS. 
I  left  this  place  on  Saturday  last,  and  reached  the  bouse  of  Wm. 
Staples,  in  lioane  County,  on  the  evening  of  the  same  day.  I  went  via 
Cross's  Ford  of  the  Clinch  Kiver ;  tbence  via  Kobertsville.  The  distance 
is  abont  twenty  eight  to  thirty  miles.  Staples's  farm  is  on  tlie  west  side 
of  Poplar  Creek  and  on  the  lino  of  Anderson  County.  Ou  Monday  J 
made  an  examination  of  the  salt  well  or  lick,  and  the  Indian  remains 
spoken  of  in  the  newspaper  article  I  sent  yon.  Tbey  are  located  a  mile 
south  of  west  of  Staplcs's  houHe,  one-fourth  of  a  mile  from  Poplar 
Creek,  and  on  a  small  branch,  in  which  the  water  was  about  three  inches 
deep  and  four  feet  wide;  it  flows  between  hills,  and  a  well  is  at  the 
base  of  one  of  the  hills  which  is  about  one  hundred  or  one  hundred  and 
twenty-five  feet  high.  The  rock  is  a  clay  sliale.  The  well  is  about  five 
to  five  and  a  half  feet  in  diameter,  and  is  full  of  water  to  the  top,  wliicb 
is  about  on  the  same  level  as  the  water  in  the  branch.  There  was  little 
or  no  water  flowing  from  it.  It  was  possibly  a  little  brackish  or  sulplnir- 
ish,  bat  very  little  of  either.    The  well  did  not  appear  to  be  stoned  up,  but 
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to  haTo  been  dag  throagh  the  loose  shale  rock.  I  ran  a  polo  down  into  tbe 
vater  and  mad  from  twelve  to  fifteen  feet,  and  it  did  not  theu  toncb 
hard  hottom.  A  qnantity  of  logs  and  sticks  had  lately  been  taken  from 
the  well ;  they  wero  mnoh  decayed.  On  the  opposite  side  of  the  branch, 
and  a  little  down  it,  eay  abont  sixty  to  seTsnty-five  feet  from  the  well, 
were  Indian  remains.  They  covered  a  space  of  abont  thirty  by  fifty 
feet,  and  aboat  three  to  foot  fee€  above  the  water  in  the  bruich.  The 
soil  is  a  vegetable  mold  from  six  to  eighteen  inches  deep,  throngh  which 
are  fonod  fhtgrneots  of  eartiieD-ware,  asbes,  and  bamed  stones.  I  dag  a 
treoch,  twenty  feet  long  and  as  deep  as  any  remaiue  were  to  be  found, 
along  the  center  from  one  side  of  this  place.  The  bottom  of  the  branch 
is  the  shale  in  place,  and  there  is  no  deep  soil,  that  abont  the  well  being 
abont  a  foot  deep,  made  np  of  loose  stone.  This  place  was  pointed  oat 
to  me  by  Mr.  Staples  as  being  the  one  spoken  of  in  the  paper,  and 
where  he  had  fonnd  fh^ments  of  earthen  kettles  of  a  diameter,  as  indi- 
cated by  their  carvature,  of  over  three  feet.  Half  a  mile  east  of  the 
dwellJDg  of  Mr.  Staples,  on  a  low  ridge,  and  about  the  same  distance 
westof  Poplar  Oreek,  are  three  monnds.  They  are  on  nearly  a  straight 
line  north  and  south,  and  one  hundred  and  fifty  feet  apart  The  south  one 
is  fifty  feet  in  diameter  and  six  and  a  half  tiaet  high,  round  and  oval  on 
top.  They  have  ail  been  plowed  over  for  several  years ;  very  small  frag- 
ments of  bones  are  fonnd  about  them  now,  and  I  was  told  that  hnmaa 
remains  were  plowed  np  on  all  of  them.  I  dng  a  trench  across  the  center 
of  the  south  one,  nine  feet  long,  seven  and  a  half  deep,  and  two  wide ;  I 
went  below  the  streak  of  black  soil  the  uiouud  was  built  on.  The  earth 
of  the  mounds  is  of  the  same  color  as  that  in  tbe  fields  on  all  sides, 
only  it  was  streaked  a  little  with  darker  colored  earth.  The  middle  one 
of  tbe  mouads  was  only  about  four  feet  high ;  I  did  not  dig  into  it. 
The  north  one  was  about  sixty  feet  long  from  the  southeast  to  tbe 
northwest,  of  an  oval  shape,  and  about  forty  feet  wide.  I  dug  down 
into  this  one  about  three  aud  a  half  feet,  and  fonnd  nothing,  la  the 
fields  I  found  a  quantity  of  arrow-heads,  but  not  a  particle  of  pottery. 
A  third  of  a  mile  to  the  southeast,  on  lower  ground,  is  aootber  mound 
a  tittle  larger  than  the  first  one  described.    I  did  not  dig  into  it. 

I  left  Mr.  Staples  on  Tuesday  morning,  and  traveled  via  the  old  salt 
works,  three  miles  up  the  creek  from  his  house.  Salt  was  made  here 
years  ago,  before  tbe  completion  of  the  railroads ;  and  Staples  made  some 
there  during  the  war,  using  the  coal  obtained  from  the  hills  outy  one- 
half  to  three-fourths  of  a  mile  from  the  well ;  but  as  tbe  brine  is  weak  it 
does  not  pay  now  to  work  the  well.  I  reached  the  house  of  Alfred 
Gross,  on  the  west  side  of  Cliocb  Biver,  and  five  miles  down  it  from 
Clinton,  about  noon.  I  had  heard  of  the  finding  of  many  Indian  relics 
on  the  opposite  side  of  the  river,  on  the  lands  of  George  and  John  John- 
son, they  having  been  washed  out  of  the  soil  on  tbe  river-bottom  by 
the  fiood  of  last  year.  I  crossed  the  river  and  went  to  the  house  of  O.It. 
Bobins.    A  negro  man  in  his  employ- had  found  and  gave  me  the  sbal- 
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low  ronnd  dish  I  send  yon,  and  the  soapstone  pipe.  The  piece  was 
broken  out  of  the  side  after  it  was  foand.  Of  Bobius's  people  I  also  got 
the  jar,  and  the  smaller  jug,  or  whatever  it  may  be  called.  Ithenwent 
to  the  Johnson's ;  they  had  had  two  larger  vesBels  tban  these,  bat  let 
the  children  use  them  for  playthings,  and  they  broke  them  up.  Jerry 
then  showed  me  to  the  place  on  the  river  where  these  things  had  been 
found ;  the  water  is  now  tweuty-flve  to  thirty  feet  below  the  level  of  the 
bottom,  and  it  was  covered,  jndging  by  the  marks,  along  the  higher 
hind,  six  to  twelve  feet  deep.  Along  this  bottom,  for  one-half  to  three- 
foarths  of  a  mile,  and  for  one  hundred  to  three  hundred  feet  from  the 
bank,  every  yard  of  the  soil  has  itagments  of  pottery,  burned  sand- 
Btoues,  and  shells,  and  dint  fragments,  bat  I  did  not  find  a  single  arrow- 
bead  hera  At  the  lower  end  of  this  bottom  the  water  washed  out  the  soil 
three  to  five  feet  deep  in  spots,  covering  from  one-half  to  one  acre.  In  these 
pits  were  found  these  vessels.  Iconld  see  along  the  banks  of  these  pits  that 
tbe  remains  reached  to  a  depth  of  only  twelve  to  sixteen  inches.  The 
soil  did  not  ap]>ear  to  have  been  washed  off  only  where  these  pits  were 
excavated ;  nor  was  there  any  appearance  of  mounds,  and  I  was  told 
that  there  never  had  been  any  on  this  bottom.  Last  year  tbe  field  was  in 
com;  this  year,  wheat.  Many  of  tbe  specimens  of  earthen-ware  appear 
fi'esbly  broken,  as  if  done  in  plowing.  I  saw  many  very  small  frag- 
ments of  bone,  and  I  believe  that  there  is  now  a  large  quantity  of  these 
earthen  vessels  boried  in  the  gronnd,  for  these  1  have,  must  have  been 
bnried,  and  for  a  purpose.  The  owners  would  certainly  have  thrown 
away  only  the  broken  ones.  I  bad  no  time  to  dig,  and  only  stopped  my 
surface  search  at  dark.  Wednesday  I  traveled  ap  the  west  bank  of  the 
river  to  Alfred  Taylor's.  Here  the  water  had  washed  the  soil  off  of 
some  three  to  five  acres,  and  there  were  great  quantities  of  burned 
sandstones,  fragments  of  Qint,  &c.  Yery  few  fragments  of  earthen- 
ware were  to  be  seen  here.  Here  Mr.  Taylor  said  that  tbe  flood  of  18C2, 
which  was  much  greater  than  that  of  1867,  washed  out  many  articles, 
boQca,  &c. ;  one,  a  stone  jar,  some  person  carried  away,  as  well  as  many 
other  things ;  but  I  could  not  hear  of  any  of  them  being  in  the  neigh- 
borhood at  Uie  present  time.  Ton  will  see  by  tbe  large  fragments  of 
Boapstone  that  they  likely  made  vessels  of  that  article.  I  hear  of  other 
places,  one  Watson's  Island,  where  there  were  many  articles  washed  out 
by  tbe  dood,  and  there  are  a  great  number  of  mounds  along  the  Ten- 
nessee and  its  branches ;  and  if  there  are  any  questions  in  regard  to  tbe 
mound-builders  yet  unsolved,  I  think  this  country  the  place  to  solve 
them  in.  Did  they  buiy  their  dead  in  the  bottom  or  on  the  top  of  the 
mounds ;  or  did  they  bury  them  in  or  near  their  villages ;  and  did  they 
bury  one  of  the  jars  or  pots  with  them ;  or  was  something  hidden  in  the 
buried  vessels  t  I  tliink  that  nothing  but  careful  digging  will  solve 
these  questions. 
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SOME  ACCOCNT  OF   THS  SlBCOPniOCS  IK  THE   NATIOXAL   MVBEIIH  SOW 
IX  CHABOE  OF  TDK  SMITHSOMAN  IliaTITDTIOIf. 

By  Heak-Ashuul  A.  A.  Habwoop,  U.  8.  N. 

Washington,  December  17, 1869. 

I  recognize  this  sarcophagus  as  one  of  tn'o  monnments  removed  from 
elevated  grounils  just  in  tLe  rear  of  Beirut,  in  Syria,  and  embarked  on 
board  the  United  States  frigate  Conatitutiou,  the  flag-ship  of  the  Med- 
iterranean squadron,  of  which  I  was  at  the  time  first  lieutenant.  I  left 
the  ship  shortly  after,  and  on  my  return  to  the  United  States  learned 
from  reliable  sources  that  one  of  the  sarcophagi  referred  to  had  been 
presented  by  Commodore  Elliott  to  Carlisle  College,  in  Pennsylvania, 
and  that  the  other,  after  having  been  offered  to  General  Andrew  Jack- 
Bon  to  be  buried  in,  and  the  old  hero's  declining  the  honor,  was  dei>os- 
ited  in  the  Patent  Office  as  the  tomb  of  the  Emperor  Alexander  Sev- 
erus. 

As  you  have  probably  observed,  there  is  no  inscription  on  this  coffin, 
(to  give  it  its  English  name ;)  consequently  who  the  occupant  was,  or 
what  his  position,  is  a  subject  of  pure  conjecture. 

The  somewhat  profuse  car\'ing  upon  it  might  suggest  that  its  former 
tenant  was  "  well  te  do  in  the  world,"  bat  the  style  is  hardly  chaste  and 
simple  cuongb  to  encourage  the  supposition  that  he  or  she  was  of  im- 
perial or  patrician  rank.  Nevertheless,  for  nearly  twenty  years  this  relic 
was  exhibited  in  a  public  building  of  the  metropolis,  labeled  as  the  last 
resting-place  of  the  Emperor  Alexander  Severus,  and  nobody  took  the 
pains  to  question  the  accuracy  or  expose  the  absuniity  of  the  legend. 

Jt  was  found  near  to  the  one  referred  to  as  having  been  presented  to 
Carlisle  College,  which  is  inscribed  with  the  name  of  "Julia  Mamaea," 
and  in  virtue  of  that  fact  assumed  to  be  the  coffin  of  the  Roman  Empress 
of  the  same  name,  and  the  wish  thus  becoming  "  father  to  the  thooght," 
the  contiguous  receptacle  was  incoutinently  credited  as  having  cuutaioed 
the  mortal  remains  of  her  imperial  son. 

Any  respectable  coffin  in  the  same  grave-yard  would  have  had  as  good 
a  claim  to  the  honor  of  having  incloseil  an  emperor;  hut  after  all,  the 
first  step  to  be  taken  should  have  been  to  ascertain  who  the  Julia  re- 
ferred to  by  the  inscription  was.  She  might  have  been  a  relati^-e  of  the 
Empress,  the  mother  of  Alexander,  both  because  the  Empress  was  of  a 
Syro-Plitenecian  family,  and  because  the  style  of  the  saroophagus,  incor- 
rectly represented  as  hers,  is  simple  and  elegant,  and  such  as  might 
have  contained  the  bones  of  the  kiuswoman  of  an  empress,  but  the 
inscription,  which  I  copied  carefully  at  the  time,  very  conclusively 
establishes  the  fact  that  she  was  not  the  Empress  Mamaea.    It  runs  as 

follows:  

rVLIA.  C.  FIL. 

MAMAEA 

VISIT.  AUN.  XXX 
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'whicli,  if  I  liave  not  lost  all  my  Latia,  means  Julia  Mamaea,  daughter  of 
Oaia,  lived  thirt;  years. 

The  Empress  Julia  Mamaea  was  not  the  daughter  of  Gaia,  hut  of  Julia 
Soemias;  the  legend  on  her  tomb  should  therefore  be  I.  FIL,  and  not 
0.  FIL.  Then  she  was  killed  in  Gaol  with  her  sou  Alexander,  in  a 
mutiny  of  the  soldiers,  on  the  same  day. 

According  to  the  best  authorities,  he  was  just  thirty  years  old  when 
tMa  event  took  place.  Kone  make  liim  more  tiian  thirty-three.  Assum- 
ing the  least  probable  as  the  date,  then,  If  the  sarcophagus  at  Carlisle 
College  be  that  of  the  mother  of  Alexander  Severos,  she  mast  have  given 
birth  to  her  son  when  she  was  but  three  years  old,  which  is,  to  say  the 
least,  unusual. 

In  brief,  that  the  sarcophagas  now  deposited  at  the  Smithsonian  In- 
stitntion  was  taken  from  an  ^icient  cemetery  at  Beirut,  in  Syria,  and 
brought  to  the  United  States  by  Commodore  J.  D.  Elliott,  in  the  frigate 
Constitution,  and  by  him  deposited  in  the  Patent  Office,  and  thenco 
transferred  to  the  Smithsonian  Institution,  would  be  a  plain  and  truth- 
ful label  to  put  on  the  relic. 


ACCOUIT  OF  THE  DISCOTKST  OF  A  STOXE  IMAGE  IIT  TBNSE88EB,  NOW  IN 
rOSBESSIOM  OF  THE  SMITHSONIAN  INSTITUTION. 

Br  Edw.  M.  Grant. 

Nashville,  Tennessee,  August  12, 1868. 
The  history  of  its  discovery  is  as  follows:  Near  Strawberry  Plains — 
a  station  of  the  East  Tennessee  and  Yirginia  Bailroad,  about  sixteen 
miles  east  of  Knosville,  Tennessee — there  is  a  cave,  one  of  the  many 
hundreds  of  those  natural  curiosities  that  are  to  be  found  iu  the  belt  of 
country  lying  between  the  Ohio  River  on  the  north  and  Northern  Mis- 
sissippi, Alabama,  and  Georgia  on  the  South,  the  Mississippi  Elver  on 
the  West,  and  the  Atlantic  Ocean.  This  cave  is  in  the  direct  line  of 
march  of  De  Soto's  expedition  to  the  Mississippi  Biver ;  many  of  his 
fbrta,  and  other  traces,  being  still  visible  at  the  present  day  in  that  sec- 
tion of  couDtry.  In  the  early  spring  of  1867  I  had  a  force  of  men  build- 
ing the  large  bridge  over  the  Holston  River  at  Strawberry  Plains ;  aud 
during  one  of  the  various  visits  that  I  made  to  the  work  I  saw  this  stone 
image,  which  hadjust  been  found  in  the  cave  referred  to,  about  one  half 
mile  firom  its  mouth,  I  think,  by  a  man  named  Douglas,  who  wns  wan- 
dering about  in  the  cave  one  Sunday.  It  was  attached  to  a  stalactite 
or  stalagmite  at  the  back  of  the  head,  where  a  fresh  portion  of  the  rock 
can  now  be  observed,  evidently  having  been  chiseled  from  one  of  the 
formations  mentioned,  an  operation  that  roquired  considerable  skill  aud 
patience,  as  the  red  Tennessee  marble,  which  it  is  cut  from,  is  very  hard, 
aud  its  crystalline  formation  renders  it  very  difficult  to  carve.    Douglas 
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was  away  trom  borne  at  the  time,  and  coDseqaentl;  I  conid  not  olitain 
it  from  him.  My  evident  desire  to  possess  it,  however,  attracted  the  atten- 
tion of  my  foreman,  Mr.  B.  F.  Price,  and  after  Doaglas  returned  Price 
pnrchased  it  and  sent  it  to  me  by  express  as  a  present. 

It  has  been  examined  by  several  persons  who  have  paid  considerable 
attention  to  Indian  antiquities  in  the  9onth,  and  none  of  them  has  ever 
seen  anything  like  it.  Traditions  here  indicate  that  the  trilies  who 
inhabited  this  country  were  not  idol-worKhipers ;  still,  this  may  be 
crroQeous.  *  The  cave  in  which  this  image  was  found  has  never  been 
explored.  I  believe  the  inhabitants  in  the  neighborhood  are  too  super- 
stitious to  make  miany  explorations  in  such  places,  and  the  finding  of 
this  image  did  not  tend  to  allay  their  apprehensions ;  consequently  there 
may  he  many  other  traces  of  the  worshipers  of  this  idol  in  the  mazy 
passages  of  this  subterranean  labyrinth.  Very  few  of  the  immense 
numbers  of  these  caves  have  ever  been  thoroughly  explored.  Some  of 
them  have  been  traced  many  miles,  and  hundreds  of  passages,  in  every 
direction,  discovered,  but  no  termination  was  reached  in  any  of  them.  I 
have  been  in  one  of  these  caves  that  I  think  surpasses  the  far-famed 
Mammoth  Cave  of  Kentucky. 

T  believe  that  the  belt  of  countrj'  referred  to  in  the  beginning  of  my 
letter  is  richer  in  Interesting  features  of  geology,  mineralogy,  antiqui- 
ties, &c.,  than  any  other  section  of  this  continent.  It  is  a  region  that 
never  has  been  sciontiQcally  surveyed,  and  promises  a  rich  field  for  the 
naturalist,  geologist,  and  mineralogist,  as  well  as  the  antiquarian. 


ON  MIIED  RACES  IN  LIBKBU. 

Bv  Edw.  D.  Bltdex. 

[The  writer  of  the  commimication  from  which  the  following  extracts 
are  given  is  a  pure  negro,  a  native  of  St.  Thomas,  and  now  professor  in 
Liberia  College.  The  letter  was  addressed  to  a  member  of  the  board  of 
directors  of  the  American  Colonization  Society. — J.  H.] 

MONEOTU,  October  6, 1869. 

Mt  Bear  Sin :  I  send  inclosed  a  catalogue  of  all  the  students  who 
have  ever  been  in  Liberia  College.  It  will  be  seeu  that  not  only  were 
they  not  natives,  (aborigines,)  but  more  than  three-fourths  the  number 
have  been  largely  mixed  with  Caucasian  blood,  and  among  these  death 
and  disease  have  made  sad  ravages. 

The  great  practical  dillicultj'  in  the  way  of  succeeding  with  oar  schools 
is  the  lack  of  suitable  teachers.  It  is  sad  to  relate  that  notwithstand- 
ing the  thousands  of  dollars  spent  annually  here  by  the  different  mis- 
sions for  educational  purposes,  there  are  still  but  very  few  teachers  to  be 
foimd,  especially  among  females,  able  to  conduct  properly  an. elementary 
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school.  The  reason  is  that  pains  and  money  have  heen  bestowed  npon 
persons  largely  mixed  with  Caucasian  blood,  who,  if  males,  have  mostly 
died,  or  if  females,  have  got  married  and  assumed  the  cares  of  a  family. 
It  seems  that  the  females  of  mixed  hlood,  who  arc  not  obliged  to  put 
forth  much  exertion,  and  not  snbject  to  much  expoaure,  last  longer  than 
tbe  males.  It  appears,  also,  that  mulattoes  born  and  brought  up  in 
America,  if  they  can  pass  through  the  acclimating  process,  stand  the 
climate  much  better  than  those  born  here,  hut  only  by  engaging  in  as 
little  physical  or  mental  labor  aa  possible.  Persons  having  an  admix- 
ture of  foreign  blood  are  very  frail,  easily  talte  cold,  and  seldom  recover 
from  a  severe  attack  of  illness.  This  will  account  in  part  for  our  want 
of  enterprise  and  progress  here.  Such  men  have  had  the  lead  and  man- 
agement of  things,  and,  by  the  fearful  example  of  their  disastrous  inac- 
tivity, have  been  obstructive  guides,  disuouraging  all  energy  and  go-a- 
headativeneas. 

Before  the  question  of  race  came  np  here,  mulattoes  died  just  as  they  do 
now,  bat  it  was  not  noticed.  Their  mortality  wa.s  pot  down  to  the  gen- 
eral unhoalthiness  of  the  climate.  But  since  Professor  Freeman,  in  his 
address  of  July,  1868,  called  the  attention  of  the  people  to  the  startling 
history  of  mixed  breeds  on  this  coast  for  the  last  two  hundred  years, 
the  mixed  classes  have  been  watching  with  alarm  the  numerous  indica- 
tions of  the  frail  tenure  of  their  existence. 

I  have  been  for  the  last  eighteen  years  connected  with  educational 
matters  here,  and  feel  safe  in  giving  it  as  one  reason  why  we  are  no 
better  ofT  in  men  to  take  charge  of  schools  and  churches,  that  the  atten- 
tion of  educators  has  been  principally  devoted  to  persons  of  feeble  con- 
stitutions. 

The  idea  was  that  the  presence  of  white  blood  imparted  greater  apti- 
tude for  learning,  and  such  persons  were  to  be  fitted  for  teachers. 
Black  boys  of  hale  and  hearty  physique  were  left  to  grow  up  unnoticed. 
Many  of  them  have  taken  to  sea-faring  life,  or  gone  to  reside  as  perma- 
nent traders  among  the  natives,  who  might  now  be  active  workers  in 
our  destitute  fields.  But  with  all  the  advantages  afforded  to  the  inisoe- 
gens,  still  tbe  only  professors  .for  the  college  yet  produced  in  Liberia 
are  pure  negroes;  and  the  only  man  with  enterprise,  energy,  and  talent 
enough  to  explore  the  interior,  calculate  distances,  and  construct  a  map 
is  a  pure  negro ;  aud  in  the  future,  if  we  have  any  scientiiic  men  here, 
botanists,  mineralogists,  chemists,  &e.,  they  are  sure  to  be  pure  negroes, 
and  perhaps  from  the  native  tribes. 

But  what  has  become  of  the  half  and  three-fourths  white  protegh  f 
In  the  Alexandria  high-school  we  had  Armistead,  Miller,  Plcmiug,  Mel- 
ville, Augustus,  Fryzon,  Samuel  D' Lyon,  Colston,  Waring,  James  H. 
Roberts,  all  are  dead.  In  Liberia  College,  we  have  had  James  II. 
Evans,  J.  J.  Roberta,  jr.,  Beverly  Russell,  J.  T.  Chambers,  John  Henry, 
J.  H.  Harris,  Edmund  J.  Payne,  all  dead,  J.  W.  Leone  is  n  raving 
maniac,  and  may  die  at  any  moment.    In  connection  with  this,  I  would 
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like  yon  to  read  a  letter  wfaicli  I  wrote  last  year  to  Hr.  William  Tracy, 
of  New  York,  dated  September  11, 1868.  Facte,  it  is  said,  are  Ood's 
arguments.  I  Tentore  to  affirm  that  if  the  namesl  have  jiistcit«d  liad 
beeu  negroes,  three-fourths  of  them  at  least  wonld  have  beea  living 
to-day;  for  in  all  that  space  of  time  I  know  of  only  one  negro  con- 
nected with  either  institntion  wbo^has  died,  N.  B.  Bichardson,  of  son- 
stroke. 

Now,  who  is. to  blame  for  these  things t  No  one  in  the  past;  hat  if 
tliey  are  continued  in  the  future,  after  God  has  presented  his  arguments, 
then  those  who  continue  them  mnst  be  blamed.  I  do  not  charge  guilt 
upon  any  one  in  the  past,  for  I  believe  that  these  things  were  not  done 
at  the  instigation  of  wrong  passions,  but  under  the  delusion  of  a  false 
theory.  And  you,  gentlemen  in  America,  proud  of  your  race  and  blood, 
have  thought,  perhaps,  that  it  must,  as  a  matter  of  course,  endure  here, 
when  strengthened  by  a  negro  basis,  and  bring  to  the  negro  an  acces- 
sion of  improving  mental  qnalitiea.  But  your  theory  has  uot  stood  the 
test.  So  far  as  physical  health  and  vigor  are  concerned,  I  wonld  rather 
take  my  chance  here  as  a  pure  Caucasian  than  as  a  mongrel.  The  ad- 
mixture of  the  Uancasian  and  negro  is  not  favored  by  Pro%'idence  in 
inter-tropical  Africa,  whatever  may  be  the  case  in  America.  Let  me 
beg  yon  to  look  at  this  matter  at  once  before  wasting  any  more  thou- 
sands upon  an  impracticable  schema  God  does  not  intend  that  the 
Egypt  of  America  shall  be  reproduced  in  this  A&ican  Canaan.  If  per- 
sons who  are  half  and  three-fourths  Egyptian  could  live  aud  thrive  here, 
if  the  families  whose  disappearance  and  extinction  I  have  noticed  in  my 
letter  to  JAt,  Tracy  could  have  lived  and  carried  out  their  \-iews,  and 
gratified  their  tastes,  we  should  long  since  have  had  a  miniature  Egypt 
here  with  its  caste  feelings  aud  prejudices- 

The  friends  of  the  negro  in  America  must  learn  to  believe  that  the 
negro  can  exist  and  prosper  without  the  aid  of  white  blood  iu  his  veins. 

Now  tbat  slavery  is  abolished  in  America,  and  the  blacks  are  being 
educated,  it  is  to  be  hoped  that  all  good  men  will  discourage,  as  far  oa 
possible,  the  "  miscegenation "  doctrine.  The  negro  race  is  injured 
by  it  fkr  more  than  the  white,  for  by  prejudice  the  nondescript  progeny  is 
consigned  to  our  side,  even  if  they  are  three  fourths  or  seven-eighths 
white,  and  thus  involve  ns  iu  an  inextricable  "  mnddle."  This  is  cer- 
tainly a  vexed  question.  But  the  higher  plane  to  which  the  American 
people  have  attained  by  the  recent  revolution  has  given  them  loftier 
views  aud  wider  symjtathies,  and  has  furnished  the  means  of  education 
for  the  negro,  which  will  supply  the  transition  process  from  his  low 
estate  to  a  more  intelligent  aud  respectable  position.  Bespect  for  the 
negro  is  becoming  more  and  more,  in  the  progress  of  events  in  America, 
the  happy  distinction  of  our  age.  The  negro  is  being  taught  to  respect 
himself,  and  soon  he  will  think  it  no  honor  to  mingle  bis  blood  with 
that  of  the  Caucasian,  Indian,  or  Alongolian, 
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oir  SHBlL-HUrS. 

By  Eet.  James  Fowutn,  of  New  Brunswick. 

I  have  lived  for  a  Dumber  of  years  near  the  coast,  bat  have  never 
enjoyed  the  pleasure  of  discovering  any  of  tbese  heaps,  and,  as  the 
result  of  my  ioquirles,  have  come  to  tbe  conclusion  that  none  such 
are  to  be  found  along  the  shores  of  this  county  or  the  neighboring 
county  of  Korihumberland.  Their  absence  may  be  accounted  for  by 
the  fact  that  the  whole  coast  is  very  low,  and,  being  composed  of  the 
soft  sandstone  shale  of  the  carboniferous  formation,  is  constantly  wear- 
ing away  by  tbe  action  of  the  waves.  Within  the  last  ten  years  the  sea 
has  encroached  several  rods  upon  the  land.  At  Bay  du  Vin  a  church  . 
■w&s  erected  about  fifty  years  ago  at  such  a  distance  from  the  shore  that 
it  was  thought  the  sea  could  nev(rr  reach  it,  (the  bank  or  cliff  being  ten 
feet  high,)  but  the  church  toppled  into  the  sea  five  or  six  years  ago, 
and  the  burial-ground  that  lay  around  it  will  soon  have  disappeared. 
Ten  years  ago  a  single  storm,  inOctober,  removed  the  coast-line  from  four 
to  five  rods  inland  in  exposed  situations,  and  changed  the  appearance 
of  long  stretches  of  the  shore.  J£  sheil-heaps  ever  existed  on  this  coast, 
they  must  long  ago  have  been  swept  away  by  the  constant  encronch- 
ments  of  the  sea.  Again,  there  are  portions  of  the  mainland  protected 
by  outside  beaches  running  parallel  with  the  coast  and  separated  from  it 
by  distances  varying  from  a  few  rods  to  a  mile.  These  are  composed  of 
loose  sand,  and  are  continually  changing  their  positions,  owing  to  the 
nction  of  winds  and  tides,  so  that  any  heaps  that  may  have  accumu- 
lated on  them  must  have  been  buried  or  swept  away  long  ago. 

The  coast  of  the  Bay  of  Fondy  is  composed  of  harder  rocks  than  our 
coast,  and  is  conseijuently  better  fitted  for  preserving  any  deposits  on 
the  banks.  I  do  not  see,  however,  why  heaps  should  not  be  found  in 
some  of  the  more  sheltered  bays  or  recesses  of  the  coast,  but  I  have 
not  yet  been  able  to  discover  their  existence. 

I  have  made  inquiries  about  the  stone  implements  of  the  aborigines, 
and  have  succeeded  in  securing  two  arrow-heads  and  an  ax.  Several 
have  been  found  in  this  locality ;  but  as  those  who  find  them  arc  ignorant 
of  their  value,  they  never  think  of  preserving  them,  and  they  soon  dis- 
appear, or  are  broken  up  by  children.  tShonld  these  I  have  be  of  any 
service  I  can  forward  them. 

I  regret  that  I  am  incapable  of  furnishing  yon  with  more  positive 
Information,  bat  negative  conc'->sions  are  sometimes  valuable. 
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OX  THE   CSEB  07  THE  BBAIN  k^B   MiRBOW  OF  AKIHAL3  AHOITG  THE 
IXDlAirS  OF  XOBTn  AMEBICA. 

By  Titian  R.  Fkale, 
Cnitfd  Staica  Patent  0^. 

The  uses  of  tbe  brain  and  marrow  of  animals  among  sava^  people 
having  become  of  interest  iu  connection  with  the  ethnological  researches 
which  are  being  prosecuted  with  so  mach  ardor  In  this  and  other  coun- 
tries, a  brief  exposition  of  the  facts  relative  to  the  subject,  observed  by 
myself,  and  collected  from  the  writings  of  others,  maj-  not  be  unaccept- 
able for  the  Smithsonian  report.  It  may  not,  perhaps,  be  improper  to 
.  state,  as  introductory  to  the  subject  of  this  communication,  that  I 
am,  with  one  exception,  {that  of  General  Swift,)  the  only  survivor  of 
the  celebrated  expedition  of  Major  Long  to  the  Eocky  Mountains.  We 
owe  this  delay  of  the  inevitable  summons  of  tbe  grim  messenger  princi- 
pally to  the  fact  that  we  were  the  youngest  of  a  party  numbering  twenty- 
six.  I  was  appointed  as  assistant  naturalist  and  draughtsman  of  the 
expedition,  and,  among  other  duties,  was  directed  by  the  letter  of  my 
instructions  to  give  attention  to  the  method  employed  by  tbe  natives  iu 
the  preparation  of  the  skins  of  animals  killed  for  food  or  for  their  furs. 
The  material  used  for  the  preservation  of  tbe  skins  is  principally  the 
brains  of  the  animal  from  which  they  were  taken.  While  the  skius  are 
fresh,  or  in  their  green  state,  they  are  stretched  on  the  ground,  and 
scraped  with  an  instrument  of  bone  or  stone,  resembling  an  adze ;  the 
adhering  portions  of  desb  are  removed,  and  the  surface  is  then  plas- 
tered o^er  with  the  brains,  mixed  in  some  cases  with  the  liver,  and  on 
tbis  is  poured,  from  time  to  time,  warm  water  in  which  tbe  meat  has 
been  boiled.  The  whole  is  then  suffered  b>  dry,  after  which  the  skin  is 
again  subjected  to  the  action  of  the  brain  and  hot  water,  further 
stretehed,  and,  while  still  wet,  scraped  and  rubbed  with  stones  until  per- 
fectly dry.  It  is  further  softened  by  rubbing  and  passing  it  backward 
and  forward  over  a  twisted  sinew,  stretched  horizontally.  The  brain 
of  an  animal  is  sufficient  to  dress  its  skin;  but,  iu  some  cases,  a  less 
quantity  is  sufficient  for  the  purpose.  I  have  myself  used  this  process 
in  the  preparation  of  skins,  but  have  found  animal  brains  inferior,  as  a 
curing  material,  to  a  mistnre  of  saltpeter  and  alum.  The  Indian,  how- 
ever, has  no  choice,  and  makes  use  of  such  materials  as  he  can  procure, 
and  which,  probably  from  accidental  discovery  and  subsequent  experi- 
ence, be  has  found  to  produce  the  desired  effect. 

The  marrow  of  bones  of  animals  lias  generally  been  esteemed  as  a  lux- 
ury, and  among  the  Indians  of  this  continent  is  held  in  high  estimation, 
particularly  that  of  the  bones  of  the  buffalo,  the  elk,  the  moose,  and  tbe 
deer.  The  round  bones  of  these  animals  are  roasted  on  tbo  coals  or  bo- 
fore  the  fire,  then  split  with  a  stone  hatchet,  and  in  some  cases  with  a 
wedge  driven  in  between  the  condyles  when  the  bone  has  these  ter- 
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minstions.  The  marrow  is  then  scooped  out  with  a  piece  of  wood  cut 
into  ttie  form  of  a  spoon,  aud  eaten  on  the  instant  by  the  members  of  the 
party,  seated  aroond  the  camp  fire.  A  feast  of  this  kind  can  only  be 
fully  enjoyed  after  a  successful  hunt.  When  the  marrow  is  collected  in 
qnantity  for  storing  during  the  banting  season,  which  occars  usually 
twice  a  year,  the  bones  of  the  larger  animals  are  broken  into  small  frag- 
ments and  boiled  in  water  until  all  the  maiTow  which  they  contain  and 
the  grease  which  adheres  to  them  are  separated,  and  rise  to  the  surface, 
when  they  are  skimmed  off  and  packed  in  bladders,  or  in  the  muscular 
coat  of  the  stomach  and  in  the  largo  intestines,  which  hare  been  pre- 
viously prepared  for  this  use.  Kot  only  is  the  marrow  of  the  largo 
bones  of  the  limbs  preserved  in  this  manner,  but  also  that  of  the  verte- 
bral column.  The  bones  of  this  are  comminuted  by  pounding  them  with 
a  stone  hammer,  similar  to  those  which  are  plowed  up  in  the  Eastern 
States. 
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KEHTlfCKX. 

Made  hy  the  request  and  at  the  espenae  of  the  SmWiaonian  Imtitvtion. 


By  Sidnbt  S.  LTcm. 


jEpFEEsoirvnXE,  IiroiANA,  Julp  29, 1868. 

I  have  made  to  tbe  Institation  the  following  shipments ;  First,  from 
Shavneetowu,  oue  box  containing  casta  of  all  that  was  left  of  the 
famoiu)  "  Foot-print  Eock,"  the  last  of  this  rude  carving  having  been 
destroyed  or  removed  since  my  examination  in  1858.  Second,  fonr  bar* 
rels  of  specimens  from  the  Lindsay  monnds,  or  that  from  which  waa 
taken  the  parcels  sent  by  myself  several  years  since  to  the  Institution. 
These  articles  were  taken  from  tbe  laud  belonging  to  Leonard  Bober- 
8on,  but  the  property  has  since  changed  ownership.  Third,  three  bar- 
rels and  three  boxes ;  tbe  barrels  contain  articles  from  mounds  37  and 
38,  shown  on  diagram  Ho.  6 ;  box  TSo.  2  contains  articles  from  the  Lind- 
say mound,  and  a  few  from  other  places;  box  No.  3,  articles  from 
McOonghely's  mound,  in  the  rear  of  Raleigh,  Kentucky;  box  No.  i, 
some  of  the  best  articles  from  moonds  37  and  38. 

Tbe  results  of  this  exploration  have  been  of  less  interest  than  I  ex- 
pected. I  encountered  nnforeseen  difficulties.  The  greatest  trouble  was 
to  get  and  retain  good  laborers,  and  tbe  utter  impossibility  of  boarding 
tliem  near  the  field  of  operations.  During  tbe  last  twenty-two  days  the 
men  had  to  walk  fonr  miles  to  and  from  their  work,  with  the  thermometer 
at  95°.  An  expedition,  to  operate  most  efficiently,  should  be  provided 
with  tents  and  encamp  near  the  work.  The  company  should  be  organ- 
ized before  starting  and  not  depend  on  assistance  which  may  be  pro- 
cored  in  tbe  country.  There  is  a  great  field  for  investigation  on  both 
sides  of  the  Ohio,  near  tbe  mouth  of  tbe  Wabasb  Biver.  The  people  of 
tbe  country  have  little  or  no  exact  information  as  to  the  number  or  loca- 
tion of  the  mounds.  When  a  field  is  cleared  inclosing  a  mound,  and 
bones  are  ploughed  up,  tbe  fact  becomes  known,  but  the  existence  of 
monads  in  the  woods  or  on  the  ridges  is  almost  unknown;  and  as  they 
itre  undoubtedly  very  numeroas  au  explorer  would  find  work  enough 
to  do. 

1  send  you  diagrams  of  some  of  tbe  gronps  I  have  examined,  with  an 
account  of  their  character,  and  of  the  facts  obtained  during  the  forty- 
two  days  of  our  exploration.  I  hope  the  results  of  my  btbora  may  provft 
satisfoctory  to  the  Institution,  although  they  are  not  all  I  could  have 
wished. 

The  diagrams  of  the  gronps  of  monnds  are  not  dednced  from  exact 
mureys  as  to  course  or  distance,  the  bevings  having  been  taken  by  a 
common  iK>cket-compasa  and  tbe  distance  measured  by  stepping. 
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Tbisgronpconsistsoftbree 
snh-gronps.  The  one  most 
eastwardly  is  composed  of 
two  mounds.  No.  1  is  80  feet 
iudiameterand  10  feetbigb; 
ISo,  2  is  40  feet  in  diameter 
and  i  feet  bigb.  The  middle 
sub-gronp  consists  of  fonr 
monnds  171  feet*  distantfrom 
Xos.  1  and  2;  Kos.  4,  5, 
and  6  are  severally  45,  45,  and  40  feet  distant  from  No.  3,  which  is  60 
feet  diameter  and  8  feet  bigh  ;  Nos.  4,  5,  and  6  are  33  feet  diameter; 
Nos,  4  and  6  are  3  feet  high ;  So.  6  is  5J  feet  high. 

The  most  westwardly  sub-group  consists  of  seven  mounds.  No,  7  is 
a  large  one,  about  70  feet  diameter  and  10  fe«t  high ;  Nos.  10  and  11  are 
4  feet  high;  Nos.  8,  9,  12,  and  13  are  3  feet  high;  Nos.  8,  9,  and  10  are 
60  feet  from  No.  7 ;  Nos.  11,  12,  and  13  are  from  33  to  35  feet  from  the 
bases  of  Nos.  8,  9,  and  10  severally. 

This  remarkable  group  of  mounds  is  situated  in  Union  County,  Ken- 
tueky,  about  two  miles  from  the  ferry-landing  opposite  Sbawneetown, 
and  aboat  half  a  mile  south  of  the  "foot-print  rocks."  Mounds  Nos.  1, 
3,  6,  and  7  were  opened  near  the  center  many  years  since  by  Dr.  Gieger. 
I  could  not  learn  if  anything  bad  been  taken  from  them.  The  appear- 
ance of  diatarbance  left  by  the  excavation  of  Dr.  Gieger  indicates  that 
the  openings  made  by  him  were  not  sufficient  to  develop  the  full  con- 
tents of  the  mounds. 

I  opened  monnds  Nos.  2  and  4  by  digging  a  ditch  about  6  feet  wide 
from  the  margin  of  the  monnds  to  the  middle  of  each,  expanding  the 
opening  at  the  center  to  a  circle  of  8  feet.  The  ditch  and  ceuter  of  the 
mounds  were  excavated  to  the  original  soil ;  nothing  was  found  in  either. 
The  mounds  2  and  4  were  began  on  the  soil  and  composed  of  a  loose 
sandy  loam,  probably  obtained  in  the  neighborhood. 

Nos.  1,  3,  and  7  are  large  mounds,  the  others  are  low  and  flat  and  have 
the  appearance  of  the  monnds  which  I  consider  as  common  burial 
mounds. 

All  the  monnds  of  Diagram  No.  1  are  on 
a  flat,  low  ridge,  about  40  feet  above  high- 
water  of  the  Ohio  Eiver. 

This  gronp  of  fonr  monnds  (Diagram  No.  2) 
was  visited  with  the  intention  of  excavating 
No.  3,  but  it  was  not  possible  to  get  men  to 
walk  HO  far.  My  attention  was  called  to  this 
group  of  mounds  by  Mr,  Bichardsou,  of  Un- 
iontown,  who  had  knowledge  of  the  opening 
of  monnd  No.  3  for  the  purpose  of  interring  a 
*  Tbe  mraaarements  oboTe  are  tfOTa  base  Ui  base  of  tho  mounds  aod  not  &oin  cental 
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negro  man,  wbo  desired  to  be  buried  there.  In  digging  the  grave, 
skeletons  ^vere  discovered  and  also  three  or  four  earthen  vessels. 
These  mounds  are  on  the  lands  of  Mr.  Bnrbatik,  about  IJ  miles  west 
of  the  group  on  Diagram  No.  1.  No  csaininatiou  was  made  of  the 
country  lying  immediately  between  these  groups. 

The  Lindsay  mound, — This  is  nn  isolated  mound,  there  being  no  other 
nearer  than  half  a  mile.  It  is  situated  on  the  low  hills  which  form  the 
margin  of  the  flat  lands  on  Buffalo  Creek,  a  tributary  of  Cypress  Creek, 
of  the  Ohio,  about  four  miles  in  the  rear  of  Baleigh,  Union  Connty, 
Kentucky.  It  terminates  a  low  point  of  a  low  ridge  and  is  about  33  feet 
in  diameter.  It  was  examined  in  18D4  and  many  skeletons  discovered, 
with  specimens  of  pottery;  with  three  skulls.  The  latter  were  forwarded 
to  the  Smithsonian  Institution  at  that  time.  This  examioatioa  having 
revealed  the  character  of  the  mound,  I  determined  to  explore  it  thor- 
oughly. The  work  was  begun  on  the  west  side  (the  lowest)  and  the 
whole  examined  by  trenches  &om  4  to  0  feet  deep. 

On  the  west  side  bodies  were  found  covered  with  six  feet  of  earth, 
forming  there  about  five  separate  layers.  The  bones  of  the  lowest  layer 
■were  so  tender  that  they  could  not  be  removed,  and  deeper  digging 
was  not  made.  It  is  therefore  not  known  whether  the  lowest  bodies 
in  this  mound  were  reached.  It  would  appear  that  the  general  plan  of 
burial  was  to  scrape  the  surface  free  from  all  vegetable  matter,  and  de- 
posit the  body  on  its  back,  with  the  head  turned  to  the  left  sida  The 
bodies  at  the  bottom  of  the  heap,  so  far  as  could  be  ascertained  by  the 
examination,  were  buried  without  weapons,  tools,  or  burial  urns,  (pots.) 
No  traces  of  vegetable  matter  could  bo  found  in  the  fine  siliceous  earth 
with  which  these  deeply-buried  bodies  were  covered.  To  the  depth  of 
three  feet  from  the  surface,  some  of  the  bodies  had  with  them  burial 
nms.  They  were  found  near  the  bodies  of  infants  and  young  per^ns,  and 
it  was  with  difficulty  a  single  fragment  of  the  bones  could  be  pro- 
cured by  caving  in  the  face  of  the  digging.  The  bones  of  old  and 
adult  persons  were  well  preserved  in  the  siliceous  loam,  but  very  imper- 
fectly in  clay.  Three  or  four  tiers  of  skeletons,  of  later  burials,  were 
covered  with  clay.  It  is  probable  that  as  many  as  three  hundred 
bodies,  infant  and  adult,  were  buried  in  this  mound.  All  the  fiints 
and  other  works  of  art  found  entire  were  jtackod  in  the  four  barrels  and 
box  No.  2  sent.  The  pressure  of  the  roots  of  the  trees  growing  apou 
and  around  the  mound  had  broken  many  of  the  burial  urns.  Sev- 
eral of  these,  of  unusual  form,  were  sent  without  any  attempt  at 
restoration.  No  bodies  were  buried  exactly  in  or  near  the  center  of  the 
elevation,  bnt  they  appear  to  have  been  arranged  in  a  circle,  bead  in- 
ward for  the  first  layer,  and  extended  toward  the  margin  by  an  addi- 
tional circle  or  more  of  bodies.  Adults  and  children  were  buried  together, 
the  latter  lyiug  between  the  former.  Toward  the  margin  of  this  moaud 
on  the  east  side,  there  was  some  irregularity  in  the  burials.  Three  bodies 
vere  found  head  outward,  three  or  four  lying  nearly  at  right  angles 
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to  the  radii  of  the  circle.  No  uros  were  foand  with  any  of  these 
irregnlar  bodies.  Some  of  tliem  lay  in  clay  were  too  tender  for  re- 
moval. 

A  poplar  tree  was  felled  ten  years  a^  at  the  margin  of  this  monnd, 
of  which  the  rings,  conated  at  the  time,  indicated  on  age  of  two  hun- 
dred and  forty-nine  years.  A  root  of  this  tree,  over  one  foot  in  diam- 
eter, ran  nearly  across  the  mound.  At  one  point  where  this  root 
waa  cut  away  were  found  four  tiers  of  bodiea  under  and  two  above  it. 
Two  or  three  excavations  had  been  made  long  since  into  this  moniid, 
through  one  of  which  the  large  root  passed,  showing  a  greater  antiquity 
than  that  of  the  tree.  The  colored  earth  showed,  in  one  of  these  excava- 
tions in  section,  an  inverted  cone  with  irregular  outline  four  and  ahalf  feet 
at  the  surface  and  one  foot  wide  at  the  depth  of  five  and  a  half  feet. 
This  hole  or  evidence  of  an  excavation  extended  down  to  the  earth  of  uni- 
form color.  At  the  bottom  were  found  the  skull  of  a  female  elk,  two 
odd  jaws  of  bears,  and  a  small  bundle  of  deer-bone  awls.  Three  other 
of  these  ancient  pits  contained  bodies.  The  direction  of  the  heads 
was  irregular,  not  conforming  to  the  common  method  of  burials. 
With  one  body  flint  weapons  were  foand;  this  was  at  a  depth  of 
five  and  a  half  feet.  The  parcel  of  flints  in  box  2,  the  deer-horn  tips, 
and  the  fragment  of  elk-horn  were  found  with  this  body.  The  principal 
works  of  art  obtained  were  the  specimens  of  pottery. 

On  the  northcaat  side  of  the  mound  the  original  soil  was  reached.  On 
the  west  side  it  was  not  met  with  at  a  depth  of  C^  feet.  The  entire  mound 
\Ab  dug  away  except  at  the  margin,  and  where  large  trees  interfered 
with  the  work  on  the  northwest  side.  The  first  buiials  cither  were 
made  by  those  who  had  no  works  of  art,  or  no  superstition  or  usage 
requiring  such  articles  to  be  buried  with  their  dead.  No  bark  or  vege- 
able  substance  was  nsed  to  cover  and  protect  the  bodies,  or  else  they 
have  entirely  disappeared. 

The  character  of  the  earth  forming  the  whole  mound,  except  at  the 
northeast  side,  is  such  that  it  may  ho  traced  to  a  considerable  excavation, 
distant  one  hundred  and  fifty  yards  toward  the  southwest.  The  mound 
was  evidently  formed  by  burials  made  on  a  elcanly-acniped  surface,  on 
which  the  body  was  laid,  and  then  covered  with  the  yellow  sandy  loam 
from  the  pit  just  alluded  to. 

The  burials  to  the  depth  of  three  feet  from  the  snrface  appear  to  have 
been  made  in  the  same  form  and  manner  as  those  below,  and  the  addi- 
tion of  thti  burial  vases  distinctly  marks  either  a  change  of  art  or  super- 
stition. The  irregular  burials  are  those  made  by  excavation  in  the 
mound,  and  filling  the  hole  over  the  bodies.  A  critical  examination  of 
these  holes  satisfied  me  tliat  no  shai-p  tool  was  used  in  making  them. 
Sticks  and  the  hands  appear  to  have  been  the  implements  employed. 

In  the  Liudsay  mound  are  three  kinds  of  burial :  those  without  works 
of  art;  those  with  works  of  art  bodies  laid  on  the  surface;  and  those 
of  the  deep  excavations,  which  contain  badly  prescr^'ed  bones,  and 
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cat  throngh  the  ancient  snrface.  Tbo  graves  dag  were  filled  Tvith 
mixed  and  discolored  earth.  Snch  a  monnd  as  the  Lindsay  moaad  I 
term  a  common  barial-place,  or  a  bnrial-place  of  the  commoa  people. 


There  are  other  monnds  somewhat  differing  from  the  preceding  and 
evidently  for  a  different  nse.  Of  these,  Ko.  1,  Diagram  No.  3,  is  an  ex- 
ample. This  monnd  is  abont  125  feet  in  diameter,  and  from  9  to  10  feet 
high.  It  was  examined  by  digging  a  ditch  45  feet  long,  C  feet  wide,  and 
8  feet  deep ;  beginning  abont  10  feet  from  the  sontheast  side,  cnrving  a 
little  toward  the  north  to  avoid  a  large  tree,  and  at  the  middle  bearing 
nnder  in  vanoas  directions  to  obtain  any  articles  that  might  have 
been  buried  near  the  center  of  the  strnctnre.  Here  I  foand  nothing.  I 
learned  after  my  work  was  done  that  many  years  ago  this  moond  had 
been  examined  and  some  articles  obtained  at  a  center  opening. 
Alttiongh  I  adde<I  nothing  to  the  collection,  I  ascertained  that  this 
monnd  was  of  a  difTerent  constmctiou,  and  evidently  for  a  very  different 
pappose  ttom  that  of  the  burial  mounds. 

The  excavation  esbibits  a  central  unclens  of  sand,  abonttwo  feet  high 
and  twenty  feet  in  diameter.  This  was  built  upon,  preservingthe  rounded 
form,  the  layers  of  earth  thicker  in  the  center,  and  gradually  becoming 
thinner  toward  the  margin,  nntil  the  work  was  completed.  The  earth 
over  the  sandy  center  appears  to  have  been  deposited  in  loads  of  abont 
half  a  bushel  each  of  the  soil  and  snbsoil  of  the  snrronnding  fields,  dis- 
tinctly marked  in  sections  into  mottled  layers;  such  a  stracture  as 
would  be  made  if  the  soil  and  subsoil  were  excavated  fh>tn  15  to  IS 
inches  deep  around  the  monnd,  Near  the  margin  of  the  monnd  was 
found  a  pit  abont  three  feet  in  diameter,  extending  into  the  subsoil 
abont  two  feet,  filled  with  alternate  layers  of  earth  and  ashes.    The  ap- 
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pearance  was  such  aa  would  be  presented  if  a  pit  vere  dug  of  tlie  di- 
mensions stated,  a  considerable  amoant  of  wood  burned  in  it,  after  a  long 
interval  of  time  (leaves  and  earth  having  accumulated  half  a  foot  thick) 
a  large  fire  again  made  and  long  contiuued,  producing  an  inch  thick- 
ness of  ashes,  the  fire  snfi'ered  to  bum  out  and  no  coals  left,  thus  adding 
successive  layers  of  ashes  and  earth  until  the  hole  was  full.  The  fires 
must  have  been  repeated  seven  or  eight  times,  liuing  the  entire  hole 
with  ashes,  and  gradually  filling  the  excavation. 

ITo.  8,  Diagram  3,  was  next  examined.  This  is  a  low  mound,  45  feet 
in  diameter,  formed  of  sandy  loam,  very  uniform  in  qaality  and  color. 
Bounded  pebbles  of  the  same  character  and  general  appearance  as  those 
on  the  shore  of  the  Ohio,  one  and  a  quarter  mile  distant,  were  found 
buried  in  groups  of  two,  three,  five,  and  seven.  Attracted  by  this  group- 
ing of  the  pebbles  a  large  amount  of  labor  was  bestowed  on  this  mound. 
It  had  evidently  not  been  made  for  a  burial-place. 

"So.  3  appearing  of  the  right  form,  and  not  being  on  cidtivated  laud 
liable  to  be  injured  by  the  excavated  materials,  was  more  than  half  dug 
over  by  my  party  to  a  depth  of  three  feet  It  yielded  broken  potterj-, 
rough  fragments  of  fiint,  burnt  surfaces  Irom  one  to  three  feet  deep, 
but  nothing  worth  preserving. 

By  permission  of  the  proprietor,  and  promised  payment  for  the  com 
destroyed,  I  opened  mound  No.  4.  This,  like  the  Lindsay  mound,  proved 
to  be  a  common  burial-place.  Pottery  and  broken  pots  strewed  the 
ground.  The  top  of  the  mound  had  been  reduced  by  cultivation.  Some 
of  the  bodies  had  been  half  cnt  away  by  the  plow,  and  most  of  the  bur- 
ial vases  broken.  I  dug  this  mound  entirely  over.  The  bones  found 
were  very  tender.  With  one  skeleton  was  a  parcel  of  paint,  a  large 
double-pointed  flint,  and  a  small  one;  an  arrow-head,  a  small  piece  of 
specular  (f  ]  iron  ore  from  Missouri  or  Arkansas,  and  some  small  flints. 
The  broken  pot  was  a  large  one,  placed  near  the  shoulder  on  the  left 
arm.  Only  a  few  of  the  burial  urns  escaiied  the  plow,  roots,  frost,  and 
the  spades  of  my  men.  I  sent  in  the  box  (marked  McCoughtry  mound 
on  some  of  the  parcels)  every  thing  supposed  to  be  of  interest.  My 
own  exiKsrience  teaches  me  that  clay  or  tongh,  loamy  soil  is  not  as 
good  a  material  to  preserve  the  bones  and  pottery  as  the  fine  siliceous 
earth.    (Loess  of  Dr.  D.  D.  Owen.    Bee  Kentucky  Eeports.) 

I  next  began  operations  on  the  first  range  of  low  hills  immedi- 
ately in  the  rear  of  Uniontown,  nearly  south  of  the  mouth  of  Highland 
Creek,  Diagram  No  4.  This  gronpconsists  of  seven  mounds,  three  large 
and  four  small  onca  Southeast  lies  a  group  of  three,  and  south  of  these 
another  group  of  three;  Nos.  14  and  15  are  abont  fifty  yards  apart, 
40  feet  diameter,  8  to  10  feet  high,  about  the  size  of  Nos.  3, 4>  and  5. 
Nos.  1,  2,  C,  7, 8,  9, 10, 11, 12,  and  13  are  low  mounds,  varying  in  size 
from  25  feet  to  60  feet  diameter,  and  from  3  t«  4  feet  in  height  Near 
the  month  of  Highland  Creek  is  a  Kitchen  mound.  There  are  a  few  In- 
dian bnrials  along  the  line  of  the  river  bank.    These  are  covered  with 
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clay,  evidently  snbjected  to  tbe  action  of  Are.  Monnd  No.  1  was  ex- 
amined by  a  ditch  from  east  to  west,  4  feet  deep,  30  feet  long.  This 
ditch  cut  out  tbe  center  of  the  mound  and  reached  the  subsoil.     Some 


emiill  fragments  of  pottery  and  a  few  irregolar  chips  of  fliut,  and  the 
character  of  the  material  forming  the  structure,  were  the  only  evidences 
of  its  artificial  nature. 

Mound  No.  5,  one  of  the  three  large  ones  of  this  group,  we  dug  away 
about  one-tbird.  .  On  tbe  southeast  side  several  skeletons  were  found, 
at  a  depth  of  about  3^  feet;  two  or  three  skulls  withont  bodies,  and 
some  parcels  of  bones,  evidently  dismembered  before  burial.  All  these 
interments  appear  to  have  been  secondary.  This  mound  is  composed 
of  materials  difi'ering  in  character,  and  resembles  mound  No.  1,  (Dia- 
gram No.  3.) 

Mounds  Nos.  9, 10,  and  11,  on  examination  were  found  to  be  of  clay, 
and  therefore,  asalreadyexplained,  a  detailed  investigation  was  uotmade. 
Mound  14  bad  been  dug  into  for  an  ice-houae  vault.  Mr.  J.  W,  Ilagar, 
son  of  the  party  who  built  the  ice-house,  and  who  aided  in  the  excava- 
tion, made  the  following  statement  in  reference  to  this  mound : 

"  At  a  depth  of  CJ  feet,  near  the  center,  we  found  tbe  body  of  a  man, 
buried  in  a  sitting  position.  Near  his  head,  on  tbe  west  side,  was  found 
a  variety  of  articles — a  pointed  flint-arrow  or  spear-head,  from  10  to  12 
inches  long,  3^  to  4  inches  wide,  beautifully  made ;  it  was  not  a  double- 
pointed  flint,  buthad  a  groove  for  fastening;  three  circular  stones,  half 
an  inch  thick,  an  inch  and  a  half  i     "  ''n  concave  on  both  sides,  a 
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bole  tlirongh  ibe  center,  the  margin  grooved  like  a  pulley,  (we  called 
these  pulley  stones,)  with  about  five  small  perforations  from  the  center 
of  the  margin  of  the  pulley,  in  the  direction  of  radii,  to  tbo  opening  in 
the  center ;  an  article  five  inches  long  made  of  copper  nearly  in  the 
form  of  an  awl,  the  large  end  or  handle  yery  much  oxidized,  (probably 
bad  a  wooden  handle ;)  a  flat  stono  with  holes ;  an  earthen  pot  broken', 
contents  abont  one  gallon ;  a  thin  piece  of  copper  one-siKteentb  of  an 
inch  thick,  irregularly  round,  covered  with  some  woven  fabric  not  un- 
like fine  linen.  The  diameter  of  the  disk  of  copper  was  about  three 
inches." 

In  box  No.  2  is  a  copper  disk,  which  was  fonnd  in  a  low  monnd  with  two 
other  pieces  similar  in  form  and  size,  by  Mr.  McKenny,  who  states  that 
the  three  disks  appeared  to  be  the  ends  and  middle  of  a  "  spool,"  which 
when  found  had  ou  it  what  appeared  to  bo  the  remains  of  a  fine  twine 


r  coarse  thread.    The  mouud  from  which  this  copper  aiticle  was  taken 
-as  a  low  one,  10  feet  in  diameter.    Being  in  a  field,  it  was  soon  plowed 
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down  to  its  fonndation ,  wbich  was  a  circular  pavement  of  Btones.  Theee 
being  in  tlio  way,  they  were  dug  oat  and  removed.  On  the  north  Bide 
of  the  pavement  was  foand  a  heap  of  ashes,  and  lying  aci'oss  the  pave- 
ment, nearly  in  the  center  of  it,  the  bones  of  an  adult.  No  other  work 
of  art  than  the  disks  was  found.  The  earth  removed  fh>tn  the  center 
was  about  18  inches  deep. 

the  mounds  near  TJniontown  not  proving  of  snfiScient  interest  for  my 
present  purpose,  I  proceeded  to  examine  a  locality  near  the  mouth  of 
Lost  Creek,  opposite  Wabash  Island,  Union  County,  Kentacky.  Dia- 
gram No.  5  presents  a  rough  sketch  of  this  remarkable  collection  of 
groups  of  mounds.  When  I  first  examined  this  series  of  mounds  I 
noted  them  roughly  on  a  sketch.  As  my  knowledge  of  their  unmher 
increased,  and  my  book  being  too  small  to  map  them  on  a  scale,  I 
proceeded  to  measure  the  distances  between  the  several  monnds,  and 
to  estimate  their  height.  I  began  on  the  8th  mound  and  made  the  fol- 
lowing measurements  and  estimates,  &om  center  to  center  of  mounds: 

Copg  of  notes. 

8.  Moimdinfle1d,&i  feet  bigb,90  feet  diameter;  distance  bettreen 8 and  10, 354 feet; 
distaace  from  10  to  12,  M  feet 

12.  Diameter  33  feet. 

In  tbe  folloninfi  notee  the  distances  given  is  that  between  two  monpds,  as  Ibr 
example  between  10  and  13 : 

10  and  13,  distaace,  54  feet ;  10  is  3  feet  bigh. 

13  and  13,  disttince,  84  feet ;  height  of  12  and  13,  4  feet ;  13  is  40  feet  diameter. 

13  and  15,  distance,  130  feet. 

13  and  16,  distance,  159  feet;  15,  43  feet  diameter ;  16  is  54  feet  diameter. 

16  and  17,  distance,  51  feet ;  diameter  of  17,  36  feet 

17  and  18,  distance,  81  feet;  diameter  of  18, 33  feet 

18  and  10,  distance,  165  feet. 

13  and  14,  distance,  80  feet ;  diameter  of  14,  40  feet ;  18  is  3  feet  high. 

14  and  20,  distance,  54  feet;  diameter  of  20  is 74  feet;  height  of  20, 7  feet 
30  and  31,  distance,  71  feet ;  diameter  of  21,  33  feet ;  3  feet  high. 

14  and  33,  distance,  75  feet ;  diameter  of  S3,  48  feet;  3  feet  high. 

52  and  23,  distance,  114  feet;  diameterof  23,72  feet;  3  feet  high. 

53  and  24,  distance,  69  feet ;  diameter  of  24, 66  feet ;  8  feet  high. 
24  and  35,  diBtance,  75  feet 

35  and  26,  distance,  75  feet ;  monnds  25, 26,  and  27  ore  3  feet  high ;   diamelAI  of 
monnd  26,  36  feet 
26  and  27,  distance,  100  feet ;  diameter  of  27  and  28,  40  feet. 
38  and  39,  distance,    50  feet ;  diameter  33  feet ;  height,  3  feet. 

29  and  30,  distance,   63  feet ;  diameter  33  feet ;  height,  3  feet. 

30  and  31,  distance,  75  feet ;  diameter  33  feet ;  height,  3  feet. 

31  and  32,  distance,  45  feet ;  diameter  30  feet ;  height,  3  feet. 
33  uid  33,  distance,  75  feet ;  diameter  33  feet ;  height,  5  feet 
33  and  34,  distance,  100  feet ;  diameter  33  feet ;  height,  5  feet. 
35 fhim  8,  distance,  800  feet ;  diameter  80  feet;  height,  6  feet 

Nos.  2,  3,  i,  5,  C,  7,  &c.,  are  quite  close  together  on  tbe  back  of  a 
Bharp,  narrow  ridge.  No.  4  is  an  oblong,  rectangular  monad,  about  30 
feet  long,  12  feet  wide  on  top,  8  to  10  feet  high.  Mounds  5,  6,  and 
7  have  been  used  for  barial  places  within  the  last  few  months.    Mounds 
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22,  23,  and  24  were  partially  examined.  They  did  not  provoto  be  com- 
moil  burial-places,  and  were  abaiidoneil  for  tbe  present.  Tbese  mounds 
are  formed  of  sand,  different  from  tbat  found  in  tlie  bills  near  by  and 
that  tisoil  for  tbe  covering  of  bodies  in  the  common  barial-plaees.  The 
material  used  appears  to  have  been  taken  from  tbe  drifts  of  fine  sand 
waslied  by  the  Ohio  Eiver  in  to  tbe  overflowed  land. 

The  operations  were  then  carried  on  in  mounds  37,  38,  and  46.  I  was 
attracted  to  monud  37  by  stones  stflndiog  near  the  center  of  it.  This 
is  the  only  mound  examined  by  me  in  which  stones  were  used  to  form 
any  portion.  No.  37  is  an  oblong  or  pear-sbaped  mound,  tbe  largest 
part  being  <i5  feet  diameter;  the  neck,  42  feet  long.  The  greatest  length 
107  feet;  greatest  width,  CD  feet-.  The  scale  of  Diagram  No.  5  is  too 
small  to  exhibit  tbe  form  or  arrangement  of  the  group  to  which  37  be- 
longs.   It  will  be  better  seen  on  Diagram  No.  6. 

Mound   No.  37    (Diagram 
No.  6)   was  opened  on   tbe 
northwest  side,   at   a  point 
which    appeared  to   be   the 
margin  of  tbe  artificial  part 
of  the  hill.    The  discolora- 
tion from  the  leaves  aud  de- 
-  composeil   vegetable   matter 
penetrated  the  earth   abont 
'    three  feet  deep.    At  thedeptb 
of  two  feet  bodies  were  en- 
countered.    The    earth   was 
well  thrown  backnnd  anojieu- 
-1  Ing  14  feet  long  and  5  feet 
deep  wiis  made,  giving  a  face  on  tbe  side  of  tbe  ditch  toward  tbe  mound 
14  feet  long  by  5  teet  deep.    The  bottom  of  the  ditch  appeared  to  be  tbe 
subsoil  of  tbe  country,  a  stiff  clay.    By  digging  into  this  clay  it  was 
fonndto  be  very  stiff,  and  full  of  a  whitish  mold  not  anlikc  that  found 
witbiu  the  skulls,  and  at  tbe  bottom  of  some  of  tbe  burial  urns  or  pots. 
During  the  progress  of  the  work  this  clay  was  found  to  cover  all  the  cir- 
cular part  of  tbe  monnd  removed.    (See  Diagram  No.  6,  mound  37.)    In 
contact  with  the  clay  5J  feet  deep  tbe  bones  were  very  tender.    When 
near  the  center  of  tbe  monnd  I  bad  an  opening  made  into  the  supposed 
subsoil,  and  found  it  to  t>e  a  coat  of  stiff  moldy  clay  covering  bodies 
buried  one  above  another  to  the  depth  of  12^  feet.    At  tbe  base  of  the 
clay, 6  feet  deep,  was  found  an  irregular  pavement  of  limestone,  evidently 
obtatutid  from  an  outcrap  of  tbe  "Carthage  limestone"  occurring  half 
a  mile  to  the  north.    Tbe  same  limestone  forms  the  bed  of  the  Ohio  lUver 
between  the  Kentucky  shore  and  tbe  bend  of  Wabash  Island,  one  mile 
distant. 

The  mai^in  of  the  mound  at  6  feet  below  tbe  summit  and  on  a  line 
with  the  pavement  was  composed  principally  of  small  pieces  of  the  same 
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rock.  The  pieces  composing  ttic  pavement  varied  in  size  Crom  20  to  150 
pounds  weight.  Many  of  tlie  bodies  found  at  the  base  o£  the  clay  ap- 
peared to  have  been  covered  by  slabs  of  the  stone  forming  the  pavement 
set  up  sliintiug  toward  the  body  with  the  ends  of  opposite  stones  rest- 
ing against  each  other,  thus  roofing  the  body  in. 

The  bodies  beneath  the  clay  did  uot  appear  to  have  been  buried  in  the 
order  generally  observed  in  the  mounds  heretofore  examined.  Beneath 
the  clay  bed,  to  the  depth  of  0  feet,  the  bodies  were  evidently  buried  by 
covering,  after  having  been  laid  upon  a  cleaned  surface,  with  the  sandy 
earth  obtaiited  from  some  of  the  banhs,  marked  a,  &,  c.    (Diagram  No.  C.) 

A  large  escavatiou  waa  made  below  the  clay  and  pavement  and  many 
bodies  removed ;  the  bones  were  quite  tender.  No  works  of  art  were 
found.  The  hole  was  filled  up  and  the  work  carried  across  the  mound 
to  the  depth  of  the  mouldy  clay. 

I  was  particularly  interested  in  the  fact  that  iu  this  mound  there  was 
an  absence  of  all  works  of  art  in  the  deep  bnrials,  and  less  regularity 
and  system  in  the  manner  of  arranging  the  bodies  than  that  observed 
in  the  later  burials  or  the  am-burying  tribes.  As  in  the  Lindsay  moand 
the  deeper-placed  bjdies  did  not  invariably  lie  on  the  left  side,  and  the 
head  was  sometimes  on  one  side,  sometimes  on  the  other,  sometimes 
thrown  forward  or  backward.  The  mouth  was  frequently  open,  retain- 
ing a  honible  expression.  No  fragment  of  pottery  or  flint  was  found 
nnder  the  clay  layer  iu  mound  37.  Two  or  three  of  the  skulls  of  the 
deep  burials  will  be  found  m  barret  No.  5  shipped  irom  Uniontown, 
Kentucky. 

The  burials  above  the  clay  layer  of  this  mound  confonn  generally  to 
the  plan  of  those  of  the  Lindsay  mound :  heads  inward,  lying  on  the 
left  Bide,  &c.  There  do  not  appear  to  have  been  so  many  pots  buried 
as  there  were  bodies.  The  use  of  the  burial  urns  seems  to  have  been 
more  frequeut  at  the  burials  in  the  Lindsay  and  McCoughtery  monnds 
than  in  thi»  one.  Some  of  the  last  bodies  placed  in  this  mound  with  an 
nrn  were  very  slightly  covered.  Two  bodies  which  were  found  with 
nms  were  covered  from  the  head  to  the  hips  with  rough  stone  similar 
in  arrangement  to  those  bodies  alluded  to  which  were  found  under  the 
clay  layer  of  this  mound.  A  few  vases  were  found  entire,  but  the  greater 
number  were  broken.  Some  appeared  to  have  been  broken  before  they 
■were  placed  with  the  dead  body  about  to  be  covered. 

With  some  of  the  ba<lies,  about  3  feet  below  the  surface,  there 
occoired  a  parcel  of  small,  long,  round  bones.  In  one  of  these  par- 
cels wa.s  a  needle  made  of  bone  and  an  ornament  made  of  the  shell 
of  an  nuio,  also  a  pair  of  nnio  shell  drops.  The  harrj-  ami  discomfort 
of  the  work  forbid  a  very  careful  examination  of  the  articles,  or  an 
attempt  \o  sketch  any  of  them.  A  single  double-pointed  flint  was  the 
only  article  of  stone  found  in  the  mound,  and  this  not  in  any  apparent 
connection  with  a  body.    It  appeare<I  to  have  been  dropped  upon 
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the  top  of  tlie  mouDd,  and  was  found  not  deeper  tliau  six  inchetj  below 
tbe  surface,  lu  working  soutliwardly,  toward  tUe  wbite-oak,  iu  mouud 
37,  the  end  of  a  discolored  line  of  earth,  3  feet  wide,  wu8  encountered. 
This  was  carefully  followed  5  feet  deep  to  a  skeletou,  the  head  lyiug 
toward  the  uortb,  feet  south.  This  was  evidently  un  iutermeut  made 
in  au  excavated  pit.  Extreme  cuntion  wns  used  in  removing  this  boily. 
The  head  was  fonnd  entire.  Near  the  head,  iu  the  position  of  the  ears, 
were  found  the  two  copper  hella  packed  in  box  No.  3. 

In  making  the  original  excsivatioii  for  the  reception  of  this  body,  at 
least  three  bodies,  or  parts  of  bodies,  had  been  removed,  aud  this  body 
placed  as  deep  as  the  thini  or  fourth  tier  of  layers,  the  head  resting  on 
the  layer  of  moldy  clay,  so  frequently  referred  to.  There  were  three 
or  four  other  burials  made  by  excavating  iu  this  mound,  but  as  uothing 
worthy  of  note  was  found  with  them  they  require  no  special  description. 
The  bones  removed  by  digging  tbe  gi'aves  referred  to  appear  to  have 
been  carelessly  thrown  into  the  grave  over  tbe  newly  buried  body,  but 
never  iu  immediate  contact  with  it. . 

A  considerable  excavation  was  made  into  the  elongated  neck  of  this 
mound.  Unt  burials  extended  down  alrout  5  feet,  regularly  disposed. 
The  digging  was  carried  0  feet  iu  depth,  aud  great  irregularity  was  ob- 
served. At  tbe  depth  of  5J  feet  the  body  of  n  youth  was  found.  Tbe 
skull  and  long  bones  were  sent  in  barrel  C.  This  body  may  be  known 
by  tbe  base  of  a  deer's  horn  packed  with  the  skull.  The  whole  horn 
was  buried  just  above  the  face,  the  bead  slightly  elevated,  directed 
outward,  and  toward  the  falling  land  or  slope.  Parcels  of  bones  dis- 
i»nnecteil  were  lonnd  buried  in  this  part  of  the  mound,  in  excavatiouH 
which  cut  through  former  burials ;  heads  (Jisconnected  from  bodies,  loose 
bones,  &c.  With  one  of  the  regular  eoveretl  burials,  about  3  feet  deeji, 
were  found  some  ornaments  made  of  panther's  (f)  teeth.  Two  or  three 
l^t  distant  from  this  body  was  found  a  parcel,  in  discolored  earth,  con- 
taining parts  of  a  Jaw  with  feline  teeth  aiul  some  pieces  of  vertebra  of  an 
unknown  animal.  The  number  of  relies  obtained  was  very  small,  when 
tbe  amount  of  work  done  iu  the  examination  is  considered.  A  considera- 
ble number  of  long  bones  were  preserved  and  packed  in  barrel  No.  5, 
also  one  entire  vertebral  column.  The  materinl  among  these  bodies  is 
the  same  as  that  iu  the  Lindsay  mound,  but  generally  the  bones  are  not 
as  well  preserved. 

There  are  several  mounds  in  this  group  of  grander  proportions  tban 
No.  37,  which  would  doubtless  prove  of  great  interest  if  thoroughly  ex- 
amined— 300  or  400  cubic  yanls  carefully  removed  from  some  of  these 
mounds  would  probably  yield  many  valuable  and  interesting  results. 

In  the  group  of  mounds  2, 3,  4,  B,  6,  aud  7,  (Diagram  5,)  the  mounds 
5  aud  G  are  the  site  of  a  receut  burial-place. 

Mouud  No.  36  (Diagram  No.  G)  was  examined  by  a  ditch  5  feet  wide 
aud  18  feet  long,  extending  from  the  south  side  northwardly  beyond 
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tbe  ceDter.  It  proved  to  bave  been  a  kitchen,  being  composed  prin- 
cipally of  a»bes  of  miio  sbells,  broken  pottery,  bones  of  animals, 
&<;.  A  small  ax  or  skin-di-essiug  cbisel  was  found  at  the  surface.  The 
fnigments  of  potter^'  appeared  to  be  parts  of  vessels,  differing  in  form 
from  those  found  iu  the  mounds.  Tbe  vessels  were  larger,  thicker,  and 
generally  parts  of  shallow  dishes.  The  fragments  of  one  vessel,  resem- 
bliug  these,  was  found  in  mound  38,  and  one  in  the  neck  of  37.  These 
fragments  are  among  the  articles  from  these  mounds  sent  to  tbe  Smith- 
sonian. I 

Mound  38  (Diagram  No.  6)  was  thoroagbly  esamined.  It  was  a  low 
mouud,  about  i  feet  high  and  45  feet  in  diameter.  Pigure  38  (a)  (Dia- 
gram ii)  shows  the  amonut  of  surface  uncovered  in  this  mound. 

It  appeared  to  have  been  completely  covered  by  two  layers  of  the 
bodies  of  the  vase-burying  people.  On  the  southeast  side  were  found 
three  of  the  stoue  burial-places,  of  a  later  period  than  the  vase  burials, 
some  of  the  vases  and  bodies  with  which  they  were  buried  having  been 
removed  to  give  place  for  these  later  structures.  A  trench  from  4  to 
6  feet  wide  had  been  worked  over  through  the  center  of  the  mound, 
from  the  stone  boxes  toward  the  northwest,  disturbing  the  bodies. 

Sometime  this  later  digging  cut  a  previously  buried  body  in  twain, 
leaving  the  head  and  feet  iu  place,  the  more  recent  burial  having  been 
made  in  a  line  nearly  at  right  angles  with  the  body  partially  removed. 
This  disturbance  rendered  the  work  very  difficult.  While  tracing  one 
hmly  longitudinally  another  was  encountered  lying  at  right  angles, 
either  above,  below,  or  cutting  through  tbe  body  being  traced. 

In  tbe  undisturbed  part  of  mound  38  the  bodies  observed  the  arrange- 
ment referretl  to  at  the  Lindsay'  mound. 

It  was  in  the  disturbed  part  of  monud  No.  38  that  the  two  pi]>es  were 
found.  I  was  eareftil  that  the  decomposed  portions  of  the  stone  ou  one 
of  the  pipes  should  be  preserved,  for  it  may  possibly  give  some  hint' as 
to  the  length  of  time  these  articles  have  been  buried.  A  smaU  conical- 
shaped  article  was  found  with  the  body,  and  also  the  black  stone  with 
holes  through  it.  I  bave  seen  this  kind  of  an  instrument  nsed  by  the 
Pah-Utes,  of  Southeastern  Nevada,  for  giving  uniform  size  to  their 
bow-strings. 

A  few  bunal  ams  with  seven  ears  were  found  in  No.  38.  I  do  not  rec- 
ollect that  any  of  this  ibrm  were  found  in  any  other  mound.  {The  bones 
in  mouud  3>i  were  not  so  firm  as  those  found  in  other  mounds.  Many 
bodies  were  disinterred  of  which  bones  were  sufiQciently  firm  to  pack  up. 
Barrel  No.  C  contains  the  most  perfect  skulls  from  mound  38,  A  con- 
siderable number  of  long  bones  from  this  mound  will  be  found  in  barret 
No.  T.  I  omitted  to  mentiou  an  article  found  in  mound  37,  circular  iu 
form,  apparently  formed  of  bone. 

With  the  exception  of  the  copper  bells  all  the  articles  found  and  for- 
wanled  to  the  Institution  are  of  the  rudest  form  and  evidently  the  pro- 
duct of  a  primitive  people.    The  fact  of  the  bells  having  been  found  in 
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a  dng  bnrial-place  iDdicatcs  a  later  burial  and  a  race  of  different  habits. 
I  have  no  lijpothesia  as  to  the  time  these  mounds  were  made.  Tliey 
do  not  api>ear  to  have  been  constructed  by  a  TViirlike  race.  Only  two 
bodies,  of  about  1,000,  that  I  ba\'e  encountered  seem  to  have  been 
buried  with  anything  like  arms. 

To  one  who  has  made  a  study  of  the  mound-builders,  the  groups  of 
mounds  (Diagram  u)  would  offer  great  inducements  for  investigation. 

I  have  obser^'ed  some  remarkable  facts  in  reference  to  the  mounds, 
but  they  are  too  few  in  number  and  too  disconnected  to  form  a  good 
foundation  for  a  true  theory  of  the  life  and  condition  of  the  mound- 
builders  of  this  district.  A  careful  examiuiition  of  the  cranica  by  a 
competent  person  will  perhaps  throw  some  light  on  the  intellectual  con* 
dition  of  this  people. 

This  report  is  hastily  written  ft-om  my  notes  made  in  the  field.  It  may 
serve,  however,  as  part  of  the  basis  of  a  regular  work,  to  be  prepared 
by  some  properly  qualified  person  who  may  have  the  results  of  this  inves- 
tigation before  him.  In  my  examination  of  the  mounds  I  was  compelled 
to  pack  away  the  articles  collected  as  fast  as  they  came  to  hand,  the  sun 
affecting  the  bones  iiijurionsly. 

To  any  one  who  may  continue  this  work  I  would  recommend  the 
months  of  Septemtwr  and  October,  with  tents,  and  all  such  con- 
veniences  as  will  enable  the  party  to  make  full  notes.  Let  the  laborers 
be  hired  for  the  trip,  and  informed  as  to  what  they  are  to  do  and 
how  they  are  to  do  it.  Many  crania  and  burial-vases  in  good  con- 
dition when  reached,  were  broken  by  the  haste,  awkwardness,  or 
carelesBueKs  of  the  men.  With  proper  preparation  and  careful,  indus- 
trions  laborers,  important  results  may  be  expected. 

Probably  many  of  the  articles,  especially  the  bones  sent,  ■R'ill  be  thrown 
ont  as  useless.  Some  of  the  bones  were  packed  up  and  forwarded  to 
show  how  much  tbey  were  decayed.  Many  long  bones  were  sent  to  de- 
termine the  stature  of  these  people.  It  was  a  common  remark  during 
the  work  that  the  bones  were  of  very  large  size.  I  think  the  men  were 
geneially  under  size — not  so  large  as  the  men  of  this  age. 

A  considerable  number  of  ribs  were  taken  from  the  L'idsay  mound 
nnder  the  impression  that  they  indicated  bodies  less  round  than  the 
present  races.  This  question  I  am  not  able  to  answer;  but  I  have,  on 
much  reflection,  concluded  that  the  peculiar  form  of  these  ribs  is  in  a 
great  measure  due  to  the  pressure  of  the  earth  on  the  bodies. 

In  unpacking  the  hones  sent  I  would  recommend  that  each  parcel  as  it 
is  opened  be  washed  and  dipped  in  weak  glue,  whoii  dry,  that  each  bone, 
intended  for  preservation,  receive  a  thin  coat  of  the  best  copal  varnish. 
This  was  the  treatment  I  gave  to  the  bones  sent  to  the  Institution  in 
1856,  taken  from  the  Robiosoo  mound. 
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By  a.  Bariundt,  C.  £.,  of  Sioux  City. 


Tbe  arcbieological  rfMnains  of  the  Upper  Missouri,  from  tbe  mouth  of 
the  Yellowstone,  in  a  soutbeasterly  directiou  as  far  down  as  Boiiliomine 
Island  l)elow  Fort  ilandall,  cxliibit  a  progressive  change  of  structure 
nud  outliue  iVotD  the  most  simple  to  tlie  most  complicated.  During  my 
stay  in  that  region,  lSC9-'70, 1  Lad  occasion  to  visit  several  of  tliose 
ancient  fortifications.  Among  the  most  important  and  well  preserved 
is  oiie  existiug  about  nine  miles  south-southeast  of  the  Missouri 
Aud  within  half  a  mile  of  Clark's  Creek,  Da^ta.  The  main  \rork  is 
in  the  form  of  a  parallelogram,  three  hundred  and  forty  feet  long,  one 
biuidred  and  ninety  feet  wide,  and  twenty  and  tweuty-flve  feet  high; 
the  wails  are,  on  an  average,  seven  feet  thick  at  the  summit.  There  are 
two  openings,  one  facing  the  west,  twenty-four  feet  wide,  and  the  other 
facing  south,  only  nine  leet  wide.  The  space  inside  is  now  fidl  of  cotton- 
wood  and  ash  trees.  Several  large  blocks  of  sandstone,  roughly  hewu, 
were  found,  but  the  walls  and  a  mined  portion  of  what  appeared  to  bo 
the  remains  of  a  smaller  inclosure,  were  of  calcined  clay,  chauged  liy 
burning  iuto  a  brick  color.  Following  the  hanks  of  tlie  creek  for 
half  a  mile,  we  came  to  the  remains  of  a  wall  of  about  five  feet  in  width 
and  in  some  places  attaining  the  height  of  from  three  to  five  feet.  We 
traced  the  wall  for  about  four  hundred  yardsj  it  runs  for  about  one 
hundred  and  fifty  yards  from  east  to  west, then  turningatrightaugles 
from  north  to  south,  the  end  of  which  reaches  the  edge  of  a  deep  and 
precipitous  ravine,  beyond  which  we  could  not  find  any  traces  of  ruins. 

About  two  hundred  and  fifty  miles  up  the  Bighorn  liiver  we  found 
also  another  large  mass  of  ruins,  where  was  probably  the  site  of  a  large 
mound  city,  hut  none  are  now  existing;  they  have  all  crumbled  away, 
and  from  a  large  oak  tree  that  we  felled,  I  found  that  they  must  have 
occupied  this  spot  at  least  six  hundred  years  ago,  as  the  tree  grew  on 
the  remains  of  what  bad  been  probably  the  largest  mound.  We  found 
that  these  mounds  had,  for  the  most  part,  been  constructed  of  turf  and 
adobe  or  sun-dried  bricks  of  inferior  manufacture,  which  accounts  for 
their  decay. 

Another  curious  spot  that  I  visited  was  what  the  Indians  of  the  pres- 
ent time  call  Maton-tipee,  (fiear-house.)  It  is  a  large  mound  constructed 
of  calcinated  clay,  which  by  burning  was  clianged  into  a  brick  color. 
It  is  situated  uear  Grand  River  on  a  high  elevation  of  land ;  it  is  encir- 
cled by  the  remains  of  a  wall ;  one  portion  running  from  cast  to  west 
and  then  down  a  hollow ;  turning  at  a  right  angle  it  runs  from  north  to 
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sontli,  the  ends  reaching  the  banks  of  the  creek.  Within  the  area  of  these 
remains  ol'  gigantic  walls  we  found  sevenil  small  mounds  of  from  twenty 
to  forty  feet  in  circumference,  and  from  ten  to  fifteen  feet  higli. 

Further  up  the  Yellowstone  I  found  the  remuins  of  au  ancient  city  of 
mounds.  It  is  situated  alwut  one  hundred  and  forty  utiles  from  the  mouth 
of  that  river,  on  a  bluff  of  about  one  hundred  and  eighty  feet  in  height. 
It  seems  to  have  been  regularly  laid  out.  The  streets  are  regular,  and 
the  mounds  equidistant  fVom  each  other.  In  the  southeast  quarter  of 
this  city,  on  the  widest  of  the  streets,  ia  one  of  colossal  dimensions,  sixty- 
three  feet  in  diameter  at  the  summit,  aud  tweury-seveu  feet  high. 

We  could  not  And  any  opening  in  this  mound,  but  sacceeded  by  digging 
into  several  of  the  smaller  ones  to  gather  remains  of  some  sua-dried 
pottery ;  and  iu  one  we  also  found  several  arrow-heads  of  stone,  i'rag- 
ments  of  flint,  &c.  I  counted  these  mounds,  and  found  eighty -seven  in 
good  state  of  preservation,  aud  about  sixty-three  in  ruins.  I  nm  satis- 
fied that  the  remains  of  the  elongated  mounds,  which  are  found  always 
on  tho  outskirts  of  a  city,  were  designed  and  used  for  fortifications, 
though  I  have  not  been  able  to  determine  if  there  were  any  ditches 
around  them.  Again,  on  the  banks  of  the  Bloreau  river,  a  few  miles 
from  its  mouth,  we  discovered  another  of  the  mound  cities,  contaiuing 
about  two  hundred  mounds,  and  a  uuuiber  of  tlie  elongated  ones,  which 
form  a  regular  line  of  outworks,  each  wing  reaching  the  bank  of  the 
river.  Again,  about  two  and  a  half  miles  further  back  to  the  north 
npon  an  elevatiou  of  the  ground  there  is  a  group  of  the  largest  mounds 
I  have  ever  seen.  They  are  built  veiy  near  together,  and  are  perfect  in 
their  form.  There  are  no  ditches  at  their  base,  and  they  are  wanting  in 
otiier  appearance  of  fortifications.  Yet  I  believe  them  to  have  been 
used  as  forts,  ami  that  they  were  placed  here  to  guard  the  approaches 
to  the  town  &om  this  direction. 

There  is  still  another  group  of  mounds  located  on  tho  banks  of  the 
Great  Cheyenne;  these  resemble  those  last  described — not  so  huge,  but 
more  in  number. 

On  Boiibomnie  Island  there  are  also  remains  of  fortifications,  which  are 
deBcril>ed  in  Lttwis  and  Clarke's  joiiitial  of  their  expedition  np  the  Mis- 
uouri,  18{I4-'5-'C. 

This  hasty  sketch  of  some  of  the  ancient  remains  in  the  Missouri 
Valley,  though  the  result  of  the  observations  of  two  years,  is  principally 
drawn  from  the  hasty  entries  in  a  diary ;  therefore  no  pretensions  are 
made  to  niinnte  exactness.  As,  however,  the  preservation  of  a  record 
of  the  sites  of  the  ancient  remains,  and  every  fact  connected  with  it,  is 
important  to  the  student  of  archaeology,  this  sketch,  brief  and  imper- 
fect as  it  is,  may  afford  some  data  of  interest  iu  regard  to  the  character 
of  the  race  of  men  who  once  thickly  i>eopled  this  country. 
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Bv  J.  pAnifiti  Stellx. 


These  niios  occupj'  higli  rolling  grannd,  on  the  east  Bide  of  Tennessee 
liiver,  imtuediutely  on  the  west  edge  of  the  town  of  Savannah,  Tennes- 
see. North  and  south  they  measure,  from  outer  earthworks  to  ooter 
earth- works,  thirteen  liundred  and  eighty -five  yards,  and  east  and  west, 
five  hundred  and  fifty  yards.  The  inner  line  of  earth-works  is  dis- 
tinctly traceable,  and  consists  of  an  embankment  thrown  up  in&tde  from 
a  deep  trench,  twelve  or  fourteen  feet  m  width  At  every  eighty  yards 
there  is  a  redoubt,  eacli  one  extending  outward  twent\  3  ards,  excepting 
those  at  the  angles,  winch  project  thirty 
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The  onter  line  of  earth-works  appears  to  have  been  much  lighter.  At 
some  points  it  is  still  visible,  while  at  others,  especially  on  caltivated 
gronods,  it  has  entirely  disappeared.  lu  the  diagram  the  obliterated 
parts  are  represented  by  dotted  lines,  and  the  distinct  portions  by  con- 
tinuous lines.  The  onter  works  are  fifty-five  yards  from  the  inner,  and 
parallel  with  them.  They  also  have  regular  redoubts  eighty  yaixis 
apart ;  but  the  redoubts  are  longer  than  those  of  the  iuner  works, 
measuring  forty  yards  along  the  line,  and  fifty-five  yards  at  the  angles. 
The  two  lines  are  so  arranged  that  the  redoubts  of  one  generally  alter- 
nate with  those  of  tbe  other. 

The  earth  in  which  these  trenches  have  been  dug  is  a  tough  red  clay, 
iutemiised  with  gravel,  exceedingly  hard  to  excavate.  In  fact,  tbe  en- 
tire elevation  upon  vfaicb  the  ruins  lie  is  composed  of  tbe  same  mate- 
rial, down  almost  to  low-water  mark  of  the  river,  where  a  deposit  of 
limestone  begins- 

The  relative  position  of  the  inoands  have  been  located  on  the  diagram 
by  careful  measurement. 

Mound  A :  Ten  feet  high,  forty  yards  east  and  west,  and  sixty  yards 
north  and  south.  I  made  a  large  excavation  in  the  highest  part  of  it, 
going  down  in  sbajte  somewhat  a,s  shown  by  the  dotted  line.  At  tbe 
depth  of  a  foot  and  a  half  we  came  upon  a  human  skeleton,  lying  on  its 
back,  with  the  head  to  tbe  south.  The  bones  were  so  decayed  that  but 
few  could  be  taken  out.  At  the  left  side  of  the  head  was  a  vase,  con- 
taining the  remains  of  a  shell.  The  root  of  a  tree  had  grown  against 
and  broken  the  vase,  but  I  took  out  all  that  could  be  found.  At  the 
right  of  the  skeleton,  about  where  the  hand  should  have  been,  if  the 
arm  lay  at  the  side,  were  found  three  flint  implements — knives,  I  sup- 
pose— and  a  small  polished  stone  that  had  probably  been  used  for  paint- 
ing purposes.  Nothing  more  was  found  in  this  mound.  We  dug  down 
to  the  solid  earth  in  two  places,  as  shown  by  the  dotted  lines.  The 
mound  was  composed  of  a  soft  alluvial  soil,  evidently  brought  from  the 
river  bottom,  about  two  hundred  yards  distant,  and  down  a  steep  hill. 

Mound  B  :  A  small  one,  into  which  we  made  a  large  opening  in  the 
center,  and  at  one  foot  down  obtained  astone  implement,  which  was  the 
only  article  found.  The  composition  of  tliis.mound  was  the  same  as  that 
of  A. 

Mound  C:  Double  mound,  four  feet  high.  Into  this  we  went  down  to 
solid  earth  in  two  places,  but  found  nothing,  except  some  bits  of  char- 
coal and  other  evidences  of  there  having  been  fire  nt  several  points. 
It  was  made  up  of  alluvial  soil,  the  same  as  A. 

Mound  D :  Has  a  house  upon  it,  and  therefore  could  not  be  opened. 

Itlound  E :  Small  mound  in  tlie  garden,  with  a  large  tree  upon  it.  I 
did  not  open  it. 

Mound  F :  Double  mound,  seventy  yards  long,  forty  yards  wide  at 
widest  point,  and  twelve  feet  high.  We  dug  down  to  solid  ground  by 
two  large  excavations  started  nt  the  highest  points.    Within  three  feet 
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of  tUe  snrface,  m  the  excavation,  fragments  of  pottery  utensils  were 
found.  Nothing  further  was  discoTered.  TLese  mouiidH,  unlike  the 
preceding,  were  con4)ose(l  of  the  tough  clay  and  gmvel  of  the  ridge 
npou  which  they  stood.  A  depression  near  at  hand  showed  where  the 
material  had  been  obtained. 

Mound  G  :  Forty-five  yards  in  diameter  at  base,  and  twelve  feethigh. 
Two  large  white-oak  {Quercus  alba)  trees  were  upon  it.  In  one,  which 
had  been  cut  down,  two  hundred  and  fifteen  rings  were  counted,  mak- 
ing it  two  hundred  and  fifteen  years  old.  Wo  dug  a  large  circular 
excavation  in  the  center  on  the  top.  The  eartii  at  the  surface  gave 
indications  of  having  been  intensely  heated.  At  two  feet  down  we 
came  upon  a  human  skeleton  lying  on  its  back,  with  the  hands  at  the 
sides,  and  thohend  toward  the  cast;  the  bones  badly  decayed.  At 
three  and  a  half  feet  we  found  another  skeleton,  lying  ))recisely  the 
same  as  the  first,  and  immediately  under  it.  At  five  feet  we  came 
to  loose  stones  lying  upon  one  another,  and  rounded  up  mound- 
shaped,  which  we  removed,  to  the  amount  of  several  tons,  when  the 
solid  earth  was  reached,  and  a  skeleton  was  found  lying  exactly  as  the 
others,  but  further  east,  the  feet  of  this  one  being  immediately  under 
the  heads  of  the  other  two.  The  stones  seemed  to  have  been  thrown 
directly  upon  the  body ;  consef[aently  most  of  the  bones  were  more  or 
less  broken.  The  skull  was  crushed  entirely  flat.  At  the  left  side  of 
the  head  were  found  three  copper  relies,  lying  just  as  I  have  tied  them 
together.  The  string  still  to  be  seen  in  one  of  them  ie  made,  1  think, 
from  the  bark  of  papaw,  {Asimina  triloba,  Dunal,)  a  circumstance  worthy 
of  note,  as  it  proves  that  material  to  be  almost  imperishable.  Modem 
Indians  used  it,  extensively  for  strings  and  ropes,  and  I  can  recollect 
when  our  southern  and  western  people  did  the  same.  It  was  prepared 
by  peeling  the  bark  from  the  trees  when  the  sap  was  up,  and  sinking  it 
under  water,  to  remain  several  weeks,  to  "  rot,"  as  it  was  called.  When 
taken  out  the  inner  separated  from  the  outer  bark,  and  split  up  into 
very  thin  sheets.  It  was  these  sheets  that  were  used,  and  after  having 
gone  through  this  process  they  were  much  stronger  tliau  the  entire  bark 
was  before.  I  send  you  a  slip  of  "  rotted  papaw  bark."  Immediately 
upon  the  breast  of  the  third  skeleton  was  found  the  fragments  of  a  shell 
ornament.  Nothing  further  was  discovered  in  "G,'"  though  we  made 
careful  and  extensive  search.  The  composition  of  the  mound,  aside 
from  the  stones  already  mentioned,  was  light  surface  soil,  which  seemed 
to  have  been  scraped  up  from  the  high  lands. 

Mound  H :  A  large  moiind,  ten  feet  high.  It  is  under  cultivation, 
and  therefore  cannot  be  opened  before  antnmn. 

Mound  I :  Has  a  house  upon  it,  and  therefore  no  examination  could 
be  made. 

Mound  J :  Is  the  largest  mound  in  the  group.  It  is  over  one  bandre<l 
yards  in  diameter  at  the  base,  thirty  feet  high,  and  perfectly  level  ou 
the  top.    Wo  rigged  a  windlass,  and  sunk  an  eight-foot  shaft  in  tho 
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center,  tlown  to  the  solid  eartb,  but  found  nothiiij;,  except  now  nud  then 
a  broken  flint  or  fragment  of  pottery.  We  then  dng  in  the  sides,  per- 
niittiug  the  earth  to  full  into  the  shaft,  until  we  had  a  large  excavation, 
in  the  shape  represented  on  the  diagram,  but  still  found  nothing.  Wo 
next  inade  excavations  twelve  feet  deep,  at  various  points,  but  discovered 
nothing  in  any  of  them,  except  in  one.  Here,  within  a  few  inches 
of  the  surface,  we  came  upon  broken  fragments  of  brick,  or  burued 
earth,  exhibiting  some  kind  of  molded  work.  They  were  in  <'ousider- 
able  (juantitles,  and  lookinl  as  if  tbey  might  originally  have  l>ecn  hollow 
columns.  If  solid  columu.s,  the  fragments  would  certainly  have  been 
larger;  the  8i>ecimens  sent  are  of  average  size.  Immediately  under 
these,  about  one  foot  below  the  surface,  was  what  might  be  Btyled  a  tile 
floor,  perfectly  level  and  smooth.  We  removed  the  earth,  and  found  it 
to  be  somewhat  crcsceiit-slia[ie(l,  covering  a  space  of  forty-four  feet  one 
way,  and  sixteen  the  other.  How  mnch  larger  it  had  been  wo  conid 
not  learn,  for  roots  had  grown  into  it  and  broken  it  up.  The  tiling,  if 
such  it  can  be  called,  was  iilK)Ut  an  inch  thick,  and  seemed  to  have 
been  made  by  spreading  temiKTed  clay  smoothly  upon  a  leveled  space 
of  earth  and  then  hardening  by  means  of  fire  built  on  top  of  it.  Tliere 
were  no  seams  to  indicate  that  it  had  been  made  otherwise  and  laid 
down  in  sections.  Xothing  else  was  found,  except  some  charcoal  around 
the  edges. 

Like  F,  this  large  central  mound  wascomposed  of  tough  clay  and  gravel, 
making  it  very  hai-U  (o  dig.  Within  a  short  distance  were  three  great 
depressiou.s,  from  which  the  earth  of  which  it  was  formed  had  evidently 
been  taken. 

Mound  K :  A  low  mound,  eighty  yards  in  diameter  at  the  base.  Wo 
opened  it  in  various  places,  as  shown  in  the  drawing.  Six  feet  in  the 
center  brought  us  to  the  bottom,  eighteen  inches  of  which  was  com- 
posed of  a  soft,  black  earth,  in  which  were  found  bones,  deer  horns, 
shells,  fragments  of  i>ottery,  &e.  In  this  deposit  we  also  found  two 
stone  implements,  probably  used  for  pounding  corn,  opening  shelhtish, 
or  something  of  the  kind. 

Mound  L  is  similar  to  K  in  every  respect.  In  addition  to  the  usual 
melange  of  black  earth,  bones,  shells,  &c.,  we  found  one  pounder  and 
two  pieces  of  red  stone,  which,  I  suppose,  had  l>een  used  for  painting. 
We  also  found  one  flint  knife.  Persons  not  fa\ndiar  with  such  relics 
might  mistake  these  knives  foi-  arrow  or  spear  heads,  from  which  they 
differ  in  not  having  notches  worked  in  the  large  end  for  the  purpose  of 
attaching  them  to  a  shaft. 

Mound  M :  Thirty  yards  across  at  base,  and  five  feet  high.  At  two 
feet  down  wc  came  upon  a  fossil  shell  and  a  beautifully-liuished  little 
stone;  I  call  it  a  paint  mortar.  There  was  no  sign  of  bones,  which 
leads  to  tlie  supposition  that  these  articles  were  simply  buried  there  for 
safe-keeping.  At  four  feet  down  we  found  a  large  and  splendid  stone 
implement.    It  was  lying  near  one  side  of  the  mound,  and  appeared  to 
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liave  been  lost  there,  as  tbere  were  no  visible  marks  of  anything  farther. 
Kotbiug  more  was  found  in  this  monad.  The  composition,  light  soil,  as 
usual,  shows  that  it  had  heeu  gathered  from  the  snrface. 

Mound  N :  Fifteen  yards  across,  and  three  feet  high.  Two  feet  down 
we  found  a  brolien  stone  implement,  which  was  the  only  article  obtained. 
The  composition  of  the  mound  was  the  same  n.-4  M. 

Mound  O :  A  double  mound,  forty  by  seventy  yards  at  base  of  largest 
end,  and  eiglit  feet  high.  We  excavated  at  three  points,  and  found  two 
to  he  of  uo  interest  whatever.  The  third  one,  at  the  large  end  of  the 
mound,  proved  otherwise.  We  started  down  through  red  and  crumbly 
earth,  indicating  that  it  bad  been  exposed  to  high  heat  The  deeper  we 
went  the  stronger  the  indicationsof  fire  became,  nntil  finally,  when  three 
feet  below  the  surface,  wc  came  to  a  bed  of  charcoal,  or  rather  what 
proved  to  be  a  cbarred  log  lying  horizontally.  We  opened  tbc  monnd 
thoroughly,  and  found  that  it  had  three  furnaces  passing  in  at  the  base 
of  the  lower  side,  (the  mound  is  on  inclined  ground,)  and  running  par- 
allel, about  sis  feet  apart.,  almost  entirely  through  to  the  base  of  the 
higber  side ;  tbat  is,  ranging  upward  through  the  mound  at  tbe  angle 
of  the  surface  of  tbc  solid  ground  upon  which  the  mound  stood.  They 
had  been  formed  by  first  digging  trenches  into  the  earth,  two  feet  wide 
and  eighteen  inches  deep.  Over  tbese,  rude  arches  had  been  thrown, 
formed  of  irregular  masses  of  tem[>ered  clay,  probably  sun-dried.  Some 
of  these  masses  we  took  out  entire.  They  are  about  as  large  as  a  man 
could  handle  conveniently,  and  haviug  been  immediately  in  contact 
with  tbe  flre,  are  burned  very  bard. 

lu  the  spaces  formed  between  these  furnace  trenches,  and  near  the 
center  of  tbe  mound,  were  found  two  small  pdes  of  human  bones,  (one 
pile  in  eiich  space,)  wbich  seemed  to  have  been  thrown  together  without 
regard  to  regularity.  I  do  not  think  tbere  could  have  been  more  than 
about  two  skeletons  in  each  pile.  They  were  completely  charred  by  the 
heat  from  tbe  liirnaces,  and  consequently  were  very  tender  to  handle. 
Ou  drying  out  they  became  much  harder.  From  tbe  three  main  fur- 
nace trenches  went  up  a  large  number  of  small  flues,  eigbt  or  ten  inches 
in  diameter,  whose  walls  had  also  been  formed  of  tempered  clay,  and 
were  now  burned  very  hard.  At  some  points  they  rose  directly  toward 
the  surface  of  the  mouuO,  while  from  otUei-s  they  wound  and  twisted 
about  through  it  in  various  directions,  all  skillfully  planned  with  a  view 
to  conveying  the  heat  to  all  parts  of  the  pile. 

Banning  through  tbe  mound  horizontally,  at  different  elevations, 
were  large  logs  still  retaining  their  entire  shape,  but  completely  cbarred. 
Wo  traced  one  from  end  to  end,  eighteen  inches  in  diameter  and  twen- 
ty-two feet  long.  The  ends  showeil  that  they  had  been  burned  off  to 
make  the  piece  the  desired  length,  and  their  great  irregularity  of  out- 
line led  me  to  think  that  tbe  operation  had  been  perfonne<l  while  tbc 
log  was  yet  green,  and  retained  its  sap.  The  burning  had  evidently 
been  forced  by  placing  dry  pieces  of  wood  across  the  log  and  keeping 
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them  carefully  "chuuked  up,"  aod  the  irregularities  were  due  to  the 
different  positions  of  the  cross-pieces;  the  log,  iu  consequence  of  being 
green,  having  immediately  ceiised  to  burn  when  thei-o  was  no  direct 
contact. 

In  addition  to  these  charred  logs  there  were  a  number  of  upright 
postp,  also  chari-ed,  which  seemed  to  have  been  plivced  in  iiosition  as  the 
eartli  had  been  filled  in,  to  prevent  too  great  a  pressure  upon  the  flues. 
Some  of  them  were  more  than  a  foot  in  diameter  and  five  or  six  feet 
long.  Their  ends  presented  the  eame  irregular  outline  as  the  hori- 
zontal pieces,  I  found  one  piece  of  split  timber  four  feet  long,  eight 
inches  wide,  and  two  inches  thick.  Its  ends  showed  that  it  had  been 
broken  to  its  existing  length  by  main  force,  for,  although  a  solid  coal, 
the  splinters  were  yet  perfect. 

I  saw  nothing  about  any  of  these  timbers  that  indicated  their  having 
been  worked  by  other  means  than  fire,  and  if  there  had  been  anything 
I  would  certainly  have  noticed  it,  for  they  were  entire,  jnst  as  they  had 
been  placed  in  the  mound,  merely  large,  solid  coals.  The  coal  was  in 
as  good  a  state  of  preservation  as  if  burned  but  yesterday,  as  yon  will 
see  by  the  5i>ecimeu  sent.  Twoof  our blacksmithsbaveexamined  these 
specimens.  Both  agree  that  one  kind  is  chestnut,  {Castanca  veaca,  Linn.,) 
but  difi'er  with  reference  to  the  other— one  claiming  that  it  is  poplar, 
(LiriodendroH  tuUpi/eraf  Linn.,)  while  the  other  pronounces  it  our  yellow 
pine,  {Piaus  rit^ida,  Miller.)  The  two  former  trees  grow  abundantly 
about  the  locality  of  the  ruins,  but  the  i>ine  has  not  grown  nearer  than 
four  or  five  miles  since  the  country  has  been  known  to  white  people. 

Every  part  of  the  large  end  of  this  mound,  from  base  to  top,  had 
been  alTected  by  the  heat  from  the  furnaces  and  flues.  In  fact,  it  was 
ooe  huge  brick,  bard  burned  near  the  base,  and  softer  toward  the  top. 
The  earth  seemed  to  have  been  thrown  up  loose;  none  of  it  bad  been 
tempered  except  that  forming  the  arch  of  the  furnaces  and  tlie  walls  of 
the  flues.  There  were  no  fragments  of  pottery,  or  dross,  or  cinders,  or 
anything  else  upon  which  a  hypothesis  could  bo  based  touclitug  the 
object  for  which  the  uiouud  hud  been  used,  Aslies  in  the  furnaces, 
bones,  burned  earth,  and  charred  timbers,  as  already  mentioned,  were 
the  only  things  found  after  a  most  careful  and  exhaustive  examination, 

Mound  P :  This  mound,  about  fifteen  yarils  across  and  four  feet  high, 
was  opened  by  curiosity -seekers  two  years  ago.  Beport  says  they  found 
nine  copper  spools  like  those  taken  from  G,  a  copper  wedge,  and  a  stone 
paint  mortar,  as  I  call  it  in  default  of  a  better  name.  After  diligent 
inquiry  among  the  people  interested  iu  the  digging,  I  have  succeeded  in 
obtaining  the  "  wedge,"  the  mortar,  and  part  of  one  of  the  spools.  The 
discoloration  in  the  concaves  of  the  mortar  is  due  to  something  put  into 
it  since  it  was  found — indelible  ink,  (nitrate  of  silver,)  I  think.  The 
markings  around  the  edge  were  the  same  when  found. 

The  parties  who  did  the  digging  assure  me  that  they  saw  no  bones, 
but  I  think  they  must  bave  overlooked  them,  for  on  opening  the  mound 
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more  thoroughly  I  found  fragiuent^  of  a  human  skull,  but  do  other 
hones.  These  lay  uear  the  edge  of  their  opening;  hencelcouclude  that 
they  must  have  taken  the  skeleton  out.  I  also  found,  lower  down,  three 
fragmeuts  of  stone  implements.  The  composition  of  the  mound  was 
surface  soil,  as  usual. 

Mound  Q:  Twenty  yards  across  at  base,  and  nine  feet  high.  At 
eighteen  inches  down  we  caiue  upon  a  bed  of  eoals  and  burned  earth, 
evidently  where  a  large  fire  had  been.  At  three  feet,  in  what  api)ear«l 
to  be  a  deposit  of  ashes,  we  found  a  copper  relic ;  at  four  feet,  lying 
alone  in  the  yellow  earth,  a  stone  iuiplement;  at  four  and  a  half  feet, 
what  seems  to  be  a  copper  plate  attached  to  a  fragment  of  matting ;  at 
six  feet,  a  second  stone  implement  like  the  first;  at  eight  feet,  lying 
immediately  together,  three  pieces  of  lead  ore;  aud  at  nine  feet,  on  the 
solid  Ciirth,  a  small  string  of  copper  beads. 

There  were  no  bones  or  other  things  in  this  mound  indicating  that  it 
had  been  used  as  a  burial-place.  All  the  aitieleH  found,  except  thecop- 
per  wheel,  lay  immediately  in  the  yellow  earth,  and  there  were  no  dis- 
colorations  in  the  a<^oiuiug  soil,  which  must  have  been  the  case  had 
perishable  articles  been  buried  with  them. 

I  think  you  will  find  the  beads  are  hekl  together  by  the  same  imper- 
ishable material  to  be  seen  in  the  copper  relies  found  in  Cr. 


SHELL  BEDS. 

Tliere  are  two  extensive  shell  beds  in  conueetion  with  these  ruins, 
one  on  eath  side  of  the  river.  That  on  the  eastern  side  has  been  under 
cultivation  for  years,  aud  lying  immediately  upon  the  surface  it  is  not 
in  80  good  a  coudition  as  it  would  otherwise  have  been.  It  covers  about 
half  an  acre  of  ground,  and  is  some  eighteen  inches  in  thickness.  I 
exjilored  it  pretty  thoroughly  before  this  season's  cmp  was  put  in,  and 
in  the  collection  marked  "K"  you  will  find  the  result,  together  with 
some  of  the  shells  composttig  the  mass. 

The  l>ed  on  the  west  side  of  the  river  was  entirely  undisturbed  ontil 
I  examined  it.  It  covers  a  little  less  than  half  an  acre,  is  about  two 
feet  in  thickness,  aud  lies  three  feet  below  the  surface;  that  is,  the 
overflows  of  the  river  have  made  a  sedimentary  deposit  upon  the  shell 
bed  three  feet  thick.  Taking  into  consideration  that  this  river  seldom 
overflows  oftener  than  once  in  a  year,  and  sometimes  but  once  iu  several 
yeAfs,  that  its  waters  are  not  then  as  muddy  as  most  other  rivers  at 
such  times,  and  that  being  a  mountain  stream  it  soou  subsides,  we  can 
Ibrm  at  least  some  idea  of  the  age  of  this  shell  bed.  In  addition  to 
this,  I  may  say  there  is  now  growing  upon  it  a  burr-oak  tree,  (Qaercua 
macrocarpa,  Michx.,)  fully  six  feet  in  diameter. 

I  explored  this  bed  carefully,  and  you  will  find  an  assortment  of  what 
I  obtained  iu  the  collection  marked  "  S,"  together  with  specimens  of  the 
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shells.  The  broken  pottery  was  in  great  abnndaiice,  and  seems  to  hare 
been  broken  vessels  thrown  away  with  the  shells  and  other  refuse.  The 
same  shellfish  are  now  to  be  met  with  in  the  river,  but  they  do  not 
seem  to  be  in  great  abnndaiiee,  Judging  from  what  are  found  along  the 
Bhore.  It  is  possible  that  they  are  more  plentiful  at  the  bottom  of  the 
river,  however,  and  that  these  "old-time  people"  had  some  way  of 
dredging  tliem  up. 

The  river  is  wearing  the  bank  away  where  the  bed  crops  out;  couse- 
qnently  I  had  a  very  good  opportunity  of  noting  its  position.  It  lies 
perfectly  horizontal,  and,  for  some  distance  up  and  down  the  river  on 
either  side  of  it,  the  caving  banl^  is  literally  dotted  with  places  where 
fires  seem  to  have  burned  for  a  long  time ;  the  earth  is  burned  hard 
and  to  redness,  and  ashes  and  coals  are  there.  In  digging  out  the 
places  I  found  several  with  three  stones  in  the  center  still  occupying  ti  i- 
angular  positions,  as  if  arranged  for  the  purpose  of  supporting  cooking 
utensils  above  tlie  fire.  These  fires  were  generally  on  a  level  with  the 
bottom  of  the  shell  bed. 
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Bj  J.  Parish  Stellk. 

These  rains  occupy  a  set  of  ridgca  nmniug  toward  the  bottom  lands 
of  the  Teiiuessee  Kiver,  aboot  two  miles  below  Savannah.  The  fronts 
of  the  ridges  terminate  in  steep  bluffs  rising  fifty  feet  above  the  level  of 
the  bottom.  Along  the  foot  of  the  bluQ's  there  is  a  series  of  springs, 
spreading  and  forming  swampy  lands,  and  through  these  lands,  also  at 
the  foot  of  the  bluffs,  runs  a  line  of  earthworks,  made  precisely  on  the 
plan  of  the  earthworks  in  the  Savannah  ruins,  with  the  exception  that 
there  is  but  one  line  traceable  instead  of  two.  It  seems  to  have  been 
located  in  the  swampy  grounds  where  the  springs  cameoat,  withaview 
to  having  the  diteh  always  full  of  water,  which  must  have  been  its  con- 
dition. The  redoubts  are  about  eighty  yards  apart.  Most  of  the  work 
J8  triiceablc ;  the  points  at  nhich  it  is  uot  clearly  so  I  have  indicated  ou 
the  diagRim  by  dotted  lines. 

Ko  other  line  of  earthworks  save  this  at  the  foot  of  the  bluffs  is  to  bo 
seen;  honce  wo  must  infer  that  tho  defeases  ou  other  sides  of  tlie  town 
weiTi  stockade.s,  or  somuthiug  of  the  kind.  The  regnlar  lino  of  mounds 
back  (A,  P,  V,  W,)  would  lead  to  the  conclusion  that  there  had  been 
other  defenses,  and  that  these  mounds  were  erected  for  the  purpose  of 
overlooking  them. 

All  the  mounds  of  the  group  were  carefully  opened ;  the  markings  on 
tlie  diagram  show  the  shape  and  position  of  the  excavations  made. 

A. — This  is  a  round-shaped  mound,  twenty  yards  across  and  five  feet 
high  in  the  center.  Upon  its  side  is  a  dead  white  oak,  (Quercux  alba,J 
over  three  feet  in  diameter.  Went  to  the  bottom  in  the  center,  but 
found  nothing.  Compositiou  yellow  clay  without  gravel,  showing  that 
the  matei'ial  had  been  taken  from  the  surface  of  the  ridge,  as  gravel 
occurs  a  short  distaucc  beneath. 

B. — Ten  yaixla  across  and  four  feet  high  in  center.  Same  character 
as  A.    Cut  entirely  through  it,  but  found  nothing. 

C. — Ten  yards  across  and  four  feet  high  in  center.  Same  character 
as  h ;  opened  it  with  same  result. 

D. — About  same  size,  and  precisely  same  chiu'acter  as  0.  Opened  it, 
but  fonnd  nothing. 

E,— Ten  yards  across  and  six  feet  high.  At  eighteen  inches  down 
wo  came  upon  n  human  skeletou  lying  with  its  head  toward  the  south- 
east. The  bones  were  very  badly  decayed.  There  were  a  lew  shells 
with  the  bones.  Nothhig  more  was  found.  Uiton  the  side  of  this  mound 
there  is  a  white  oak  stump  over  three  feet  in  diameter. 
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F — Five  yards  across  and  two  feet  high.    Goatained  nothing. 

O. — Fifteen  yards  across  and  four  feet  high.  White  oak  tree  over 
two  feet  in  diameter  growing  apon  it.  At  two  feet  down  came  upon  a 
few  fragments  of  decayed  bones,  so  far  decayed  that  we  could  make  noth- 
ing of  them. 


H — Twelve  yards  across  and  three  feet  high.  On  removing  the  sur- 
face, we  found  the  monnd  to  be  nothing  more  nor  less  than  a  great  shell 
heap.  Gave  it  a  thorough  turning,  but  found  nothing  save  such  things 
as  are  usually  met  with  in  these  shell  beds. 

L— Ten  yards  across  and  three  feet  high.  Another  mound  composed 
partially  of  shells,  though  not  entirely,  as  was  the  case  with  H.  The  shells 
were  intermin^ed  with  yellow  clay.  At  one  foot  down  found  a  stone 
implemeut— probably  a  plow  or  hoe.  You  will  observe  that  the  large 
end  of  the  implement  is  much  worn,  the  probable  result  of  working  in 
the  earth.    There  was  nothing  more.  (    inioli- 
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J.— Ten  yards  vide  and  tliree  feet  high.    Contained  notMng. 

K. — Twenty  yards  across  and  six  feet  liigli.    Contained  nothing. 

L. — Ten  yards  across  and  two  feet  higb.    Contained  nothing. 

M. — Ten  yards  across  and  two  feet  higb.  At  the  bottom  found  a  small 
stone  implement  lying  alone  in  the  yellow  earth,  apparently  lost  there 
when  the  monnd  was  being  made.    There  was  nothing  more. 

S. — ^Twenty-flve  yards  across  and  eight  feet  high.  At  two  feet  down 
came  upon  stiella  and  fragments  of  pottery  in  considerable  abundance. 
At  three  feet  down,  fragments  of  cbarcoal  were  to  be  seen,  and  the  earth 
had  a  red  appearance,  indicating  that  it  bad  been  intensely  heated.  At 
six  feet  down  we  found  an  imperfect  stone  implement  There  was  notb- 
iug  of  further  interest. 

O.— Ten  yards  wide  and  three  feet  higb.  Contained  nothing  of 
interest. 

P. — Twenty  yards  wide  and  five  feet  high.    Contained  nothing. 

Q. — Eighteen  yards  wide  and  three  feethigh.  AfewscatteringshellB 
were  found,  but  nothing  of  additional  interest. 

E.— Fifteen  yards  across  and  four  feet  high.  Found  one  large  arrow 
or  spear-bead,  but  nothing  further. 

S. — Twenty  yards  across  and  six  feet  higb.    Contained  nothing. 

T.' — Ten  yards  across  and  two  feet  high.    Nothing  of  interest. 

U. — Twenty-five  yards  across  and  six  feet  high.  A  few  smtdl  flint 
implements  were  found  scattered  here  and  there,  as  if  lostat  the  time  of 
building.    Nothing  more. 

V. — Twenty  yards  wide  and  five  feet  high.    Contained  nothing. 

W. — Tweuty-two  yards  wide  and  six  feet  high.  There  were  some 
traces  of  bones  a  few  inches  below  the  surface,  but  they  were  so  much 
decayed  that  nothing  could  be  made  of  them. 

X. — Twenty-three  yards  wide  and  five  feet  higb.  Three  feet  down 
there  was  a  deposit  of  black  matter,  looking  as  if  some  perishable  sub- 
stance, as  a  log  of  wood,  had  decayed.  There  was  no  sign  of  bones  or 
anything  else  of  interest. 

T. — Sixty  yards  across  and  seven  feet  high.  Composed  of  black  ^n- 
Tiat  soil,  evidently  broaght  up  the  bluff  &om  the  river  bottonL  Exam- 
ined it  carefully,  but  found  nothing. 

Z, — One  hundred  yards  across  and  ten  feet  high.  Composed  of  black 
soil  tcom.  the  river  bottom,  the  same  as  Y.  Found  traces  of  bones,  evi- 
dently human,  immediately  on  the  solid  earth,  bat  the  character  of  the 
BoU  making  np  the  monnd  had  caused  them  to  decay  so  badly  that  bat 
little  could  be  made  of  them.    There  was  nothing  further  of  interest. 

&. — Thkty  yards  across  and  twelve  feet  higb.  This  mound  has  tbiee 
arms  running  out  from  it,  as  shown  in  the  diagram.  They  were  evi- 
dently for  the  purpose  of  affording  an  easy  ascent  to  tbe  sommit — the 
sides  were,  probably,  too  steep  to  be  ascended  with  ease.  Three  feet 
down  we  came  npon  some  badly  decayed  human  bones,  and  with  them 
some  black  sabstance  which  seems  to  have  been  matting.    At  seven  feet 
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we  fonod  frf^mente  of  cliarcoal  and  red  bomed  earth  one  foot  thicfa, 
and  four  or  &V6  feet  in  diameter.  At  nine  feet  ve  foand  another  stone 
implement,  evidently  nsed  in  working  the  eartb.  It  has  been  broken, 
and  on  that  accoant  may  possibly  have  been  thrown  away  by  the  work- 
men  engaged  on  the  moond.    There  was  nothing  farther  worthy  of  note. 

CHARACTEE  OP  THE  MOUNDS. 

AH  the  monnda  of  this  gronp,  with  the  exception  of  Y  and  Z,  are 
composed  of  yellow  clay,  evidently  taken  from  the  surface  of  the  ridges ; 
and  all,  with  the  exception  of  &,  are  ronnded  on  top  and  reasonably 
regular  in  outline.  In  general  character,  they  seem  to  differ  somewhat 
&om  the  Savannah  group,  for  none  of  them  appear  to  have  been  places 
of  deposit;  in  fact,  I  do  not  think  there  is  a  burial  taiound  in  the  asso- 
ciation. I  am  of  the  opinion  that  the  few  bones  taken  out  are  not  those 
of  the  mound  builders,  bat  that  they  are  the  remains  of  more  recent 
Indians,  bnried  in  the  mounds  by  mere  chance,  or  becanse  their  eleva- 
tion above  tbe  common  level  gave  them  attractions  as  burial  places. 

The  arrangement  of  this  "  Williams  Farm  "  group  has  quite  strongly 
impressed  me  with  the  belief  that  the  mounds  were  made  for  two  special 
purposes — one  set,  as  A,  P,  V,"W,  and  perhaps  others,  to  stand  as  watch- 
towers,  from  which  to  overlook  tbe  defenses,  and  the  other  set,  as  A,  C, 
F,  O,  S,  U,  W,  X,  to  act  as  the  lamp-posts  of  the  town ;  that  is,  erected 
for  illnmiuating  purposes.  I  am  led  to  this  latter  conclnsion  by  their 
situation  at  the  heads  of  the  valleys.  Fires  kindled  upon  them  even 
now,  (and  they  most  have  been  much  taller  originally,)  would  light  every 
foot  of  valley  making  np  into  the  town  site.  Add  to  these  a  few  that 
might  be' selected  upon  the  interior  of  the  ridges,  and  the  Ulumination 
of  the  entire  site  might  be  made  complete.  I  fonnd  the  same  arrange- 
ment in  the  Savannah  group.  In  fact,  I  have  found  it  so  in  all  ^e 
groups  that  I  have  visited. 


There  are  a  number  of  shell  beds  in  connection  with  these  ruins,  but 
mnce  they  do  not  differ  in  any  particular  from  the  shell  beds  of  the 
Savannah  group,  I  have  thought  it  best  not  to  go  into  any  particolar 
exploration  of  them,  or  to  trouble  you  with  specimens. 


FOSSIL  WOOD. 

In  the  same  box  with  this  I  send  yoa  some  specimens  of  fossil  wood, 
taken  £rom  "Chalk  Bluffs"  on  Tennessee  Biver,  in  Hardin  County, 
Tennessee.  The  "BlnfTs"  are  caving  banks,  about  three  hundred  feet 
high,  washed  at  the  base  by  the  river. 

I.  The  piece  marked  thus  will  explain  itself.  It  is  a  sample  of  what 
I  wrote  you  about  as  being  part  wood  and  part  stone. 
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II.  Fragments  broken  bom  the  trank  of  a  tree  six  feet  Id  diameter. 
Eight  feet  of  what  appears  to  be  the  batt  end  of  this  specimen  is  exposed, 
the  remainder  (do  one  knows  how  mnch)  runs  into  the  bluff. 

III.  Broken  Arom  a  specimen  seven  feet  long  and  four  feet  in  diameter. 
lY.  Bark.    Is  washed  ont  of  the  bloff  in  considerable  qnantities. 

Y.  Specimens  broken  £rom  the  end  of  a  log  three  feet  in  diameter, 
sticking  sqnarely  out  of  the  blnff,  embedded  in  the  center  of  a  seven- 
foot  stratum  of  yellow  sandstone.  Bounding  the  stratum  above  and 
below  are  thick  bauds  of  iron  ore. 

YI.  Sample  of  the  yellow  sandstone  mentioned  above. 

YII.  Sample  of  the  deposit  in  which  most  of  the  fossils  are  found. 

VULL  Specimens  picked  up  at  random  about  the  blofb. 
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THE  EABTHQVAKE  IIT  PEBV,  IVfiUST  13,  1868. 
[£Mni«(JVom  Jttltn  ^  Jokn  V.  CawgbtU,  MyMrislaadml  tf  Ae  Arjai  and  Taoua  BtUtroad.'] 
Tacua,  2fovember,  1868. 

Tbeughtof  Arica  wonld  fill  with  dismay  any  one  who  had  known  tlio 
place  before.  The  destrnction  has  been  complete,  and  more  need  not  be 
said,  were  it  not  that  the  rains  and  signs  of  the  great  devastation 
that  meet  one  on  all  sides  make  the  aspect  of  the  place  so  paiufol  that 
people  who  once  see  it  are  afi^d  to  look  on  It  again.  The  lower  part  of 
the  town  is  a  heap  of  rains,  except  where  passages  have  been  cleared  to 
serve  as  streets;  while  in  the  npper  part,  beyond  the  reach  of  the  tidal 
wave,  many  walls  and  parts  of  houses  are  still  standing,  but  so  cracked 
and  shattered  as  to  be  quite  nninbabitable,  and  they  evidently  show 
that,  even  without  the  aid  of  the  sea,  Arica  was  a  mass  of  ruins  after 
the  heavy  shock  of  the  earthquake.  Further  back  on  the  pampa,  going 
toward  Arapa,  the  people  have  built  their  wooden  sheds  in  great  nnm- 
bers  and  with  much  regularity.  It  is  said  this  will  be  the  future  site 
of  the  town. 

In  the  part  of  the  town  that  was  washed  by  the  sea  the  confusion  of 
the  rains  is  indescribable,  and  the  effect  of  the  waves  is  bewildering. 
Alongside  the  mole  is  the  stationary  engine-boiler  of  the  railway,  also 
the  remains  of  the  two  locomotive-tenders;  ap  in  the  market-place  is 
another  tender,  one  of  the  boilers  of  the  doar-mill,  and  one  of  the  iron 
girders  of  Mr.  Hegan's  turn-table,  all  large  pieces  of  iron  weighing 
many  tons,  that  have  been  carried  by  the  force  of  the  waves  more 
than  seven  hundred  yards.  Facing  Eusert's  house,  or  rather  the  site 
where  it  stood,  is  one  of  the  locomotives ;  farther  ou,  facing  Kageot^s 
house,  is  another;  and  a  few  yards  farther,  the  third,  all  in  the  sea, 
broken  and  completely  worthless.  The  strength  of  the  wave  ia,  how- 
ever, more  apparent  at  San  Jos^,  where  the  piers  of  the  bridge  have 
been  cat  off,  on  a  level  with  the  bed  of  the  river,  and  carried  iu  large 
compact  blocks  of  masonry  intact,  four,  five,  and  six  hundred  yards  on  to 
the  highest  ground  behind.  The  tnbular  girders  have  been  carried  a 
similar  distance,  and  many  broken. 

The  bed  of  San  Jos6  Eiver  has  been  filled  up  abont  four  feet,  while  oar 
embankment  on  each  side  has  been  washed  down,  and  the  temporary  track 
we  have  built  passes  over  the  bed  of  the  river  with  a  culvert  of  only 
three  feet.  This  of  course  the  floods  will  carry  away  in  winter,  and 
how  we  shall  ever  manage  to  construct  .i  permanent  bridge  I  cannot  yet 
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conceive.  From  San  Jos^  to  near  the  side  track  at  CtiacAllntn,  fully 
four  miles,  the  railway  track  has  been  tore  up  and  obliterated,  the  large 
Band-banks  at  Cbiucoro  have  disappeared,  and  an  open,  level  beach 
remains.  The  vessel  Wateree  is  on  the  pampa  five  hnndred  yards  inland, 
and  abont  eighty  from  the  highest  ground ;  the  America  lies  in  the  same 
line,  abont  two  hundred  yards  nearer  the  aea;  while  between  them  are 
the  shattered  remains  of  the  ChaBarcillo. 

The  waves  approached  nearer  the  bills  than  I  ever  conld  have  thongbt 
possible,  and  the  pampa  for  miles  is  strewn  with  wreck.  The  beach  all 
along  is  covered  with  large  stones,  mixed  up  with  sea-weeds,  pieces  of 
wood,  of  furniture,  of  machinery,  and  of  boats  and  vessels;  the  mixture, 
which  also  includes  raga,  and  abundance  of  papers,  cnstom-house  doc- 
uments, etc,  is,  however,  quite  beyond  any  attempt  at  description. 

Very  few  people  can  give  a  clear  acconnt  of  the  catastrophe.  Almost 
all  appear  to  have  been  paralyzed  with  fear,  and  certainly  they  bad 
good  cause.  Nugent  is  almost  the  only  one  who  appears  to  have  been 
collected  and  to  have  watched  the  progress  of  eveuts.  He  says  that 
when  the  sea  receded,  the  anchorage  of  the  steamers,  which  was  in 
seven  fathoms  (forty-two  feet)  water,  remained  dry;  that  all  the  vessels 
were  dragged  seaward  except  the  Ohaiiarcillo  and  A.  Biviere,  which 
remained  aground,  and  high  and  dry  at  their  anchorage.  Many  miuntes 
elapsed,  during  which  the  sea  appeared  to  be  gathering  itself  up,  until 
at  last  it  came  like  an  enormous  dark  green  wall,  and  swiillowed  up 
everything  it  could  reach.  The  wave  came  over  the  top  of  the  custom 
house,  which  will  give  some  idea  of  its  altitude. 

The  line  to  which  it  reached  is  forty-five  feet  nine  inches  above  high- 
water  level,  which,  added  to  the  fort:y-two  feet  that  it  had  receded,  will 
give  a  wave  nearly  ninety  feet  in  height.  The  current  was  very  strong, 
the  log  of  the  Wateree  says  sixteen  miles,  and  appears  to  have  been 
circular  like  a  whirlpool.  The  vessels  could  do  nothing,  and  were  car- 
ried about  like  chips.  The  A.  Kiviere  was  never  seen  again,  bnt  frag- 
ments  of  her  wreck  were  washed  ashore.  The  Chafiareillo,  a  much 
stronger  vessel,  came  on  shore  completely  smashed ;  and  &om  the  fact 
of  her  having  five  or  six  turns  of  her  cables  around  her  boll,  we  surmise 
t^at  she  most  have  turned  over  as  many  times  before  her  anchor  parted. 

The  loss  of  life  so  far  ascertained  is  abont  Qve  hundred  and  fifty, 
between  the  town  and  the  bay.  There  were  some  singular  escapes. 
John  Williams's  wife  and  children  were  carried  in  and  out  by  the  waves, 
of  which  there  were  eleven  in  all,  a  number  of  times,  and  were  finally 
deposited  on  the  high  ground.  Yacarro,  who,  having  a  broken  leg, 
was  placed  by  his  friends  in  a  large  launch,  was  carried  in  and  out 
every  time,  and  was  left  at  last  among  the  ruins  of  the  church  of  San 
Francisco.  Eusert's  horse  at  the  mill  was  earned  off  by  the  waves,  and 
two  days  afterward  was  found  unhurt  on  the  little  island  in  the  middle 
of  the  Sisera. 

Matters  in  Arica  are  still  in  a  bad  way,  as  yon  may  judge  for  yoor- 
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self,  when  I  mention  that  the  best-hoosed  man  in  Arica  isAasdell,  who 
is  living  m  the  remains  of  a  flrst-class  railway-car.  I  stay  with  him 
when  in  Arica. 

Tacna  had  a  marvelous  escape.  Only  a  few  very  old  booses,  these 
principally  at  the  corners  of  the  streets,  where  they  had  no  support  from 
other  walls,  came  down.  Of  conrae  every  building  Buffered;  but  beyond 
plaster  and  paper  falling  down,  aud  cracks  at  all  the  joints,  I  do  not  find 
much  damage  in  any  of  our  property.  The  dwelling-house  stood  well, 
and  I  have  now  iocreased  conddeoce  in  its  strength — a  consolation,  you 
may  be  sure,  aa  we  have  seldom  less  than  four  to  si^  earthquakes  daily. 


Tacua,  September  15, 1869. 

Months  have  appeared  years  since  I  last  wrote  you,  so  horrid  have 
been  the  times  through  which  I  have  passed,  and  yet  I  have  to  be  grate- 
ful that  I  and  my  family  are  yet  alive.  I  allude  to  the  dreadful  visita- 
tion of  yellow  fever,  which  now,  thank  God,  has  passed  away. 

It  commenced  in  Arica  in  November,  and  up  to  Slst  March,  1869,  the 
official  records  alone  show  one  thousand  nine  hundred  and  fifty-nine 
burials,  but  the  real  mortality  was  over  two  thousand  Ave  hundred.  Of 
our  contract-meu  in  the  station  and  workshop  seventeen  out  of  twenty 
died.  In  July,  1868, 1  shipped  at  Liverpool  a  blacksmith,  John  Parry, 
with  his  wife  aud  three  children,  and  I  was  in  Arica  when  they  reached 
their  destination.  First  a  child  died,  then  the  mother,  the  father  fol- 
lowed, and  I  was  taking  measures  to  send  home  the  two  orphans,  when 
they  died  also.  The  family  was  thus  wiped  oat  completely,  and  there 
were  many  other  similar  cases. 

In  Tacua  the  fever  broke  out  with  the  suddenness  of  an  explosion  and 
swept  to  their  laat  rest  over  three  thousaud  three  hundred  souls.  The 
mortality  would  have  been  much  greater,  bat  the  people  ded  to  the  hills 
and  in  that  way  escaped  contagion.  Among  my  wife's  relatives  we  tost, 
connting  grown-up  people  only,  her  aunt,  and  two  of  her  sons,  and  two 
cousins.  I  lost  four  clerks,  and  among  them  our  book-keeper  and  cashier, 
men  we  cannot  readily  replace. 

Our  situation  through  March,  April,  and  May  was  awful ;  we  were 
expecting  death  at  every  moment  and  continually  sorrowing  for  the 
loss  of  one  friend  after  another.  At  times  there  were  no  bakers  and  no 
bread,  no  batchers  and  no  shops.  All  the  apothecaries  died  and  their 
places  had  to  be  taken  by  amateurs.  The  carts  were  insufficient  to 
c^ry  the  dead,  and  three  relays  of  cartmen  died  in  succession.  The 
cemeteries  were  filled  to  repletion,  aud  then  the  bodies  were  thrown 
into  trenches.  We  are  now  walUng  round  these  trenches,  and  they  take 
over  seven  thousand  feet  of  wall  to  inclose  them. 

I  have  recalled  to  my  memory  a  time  that  now  appears  to  me  a 
horrid  dream,  and  I  had  better  turn  t{)  a  more  agreeable  sulyeot.    Yoa 
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vjH  now  comprehend  my  long  silence,  as  since  the  30th  May  I  have  1>eeD 
basy  at  reorgaDizatioD,  drilling  oew  hands,  aod  pulling  up  lieAvy  arrears 
of  work. 

As  yon  ask  me  for  particulars  of  earthqnakes,  I  will  tell  you  the 
result  of  my  long-continned  observations.  Their  course  here  is  iuvaria- 
bly  flx>m  the  mountain  range  to  the  sea — in  this  district  from  east  hy 
north  to  west  by  south.  Walls  built  north  and  south — that  is,  across  tlw 
course  of  movement — are  those  that  suffer  most.  Many  have  fallen  and 
all  are  more  or  less  injured.  Walls  built  east  and  west  suffer  little  if  at 
all,  except  occasionally  when  they  are  at  the  comer  of  the  street,  and 
then  only  a  few  of  the  last  adobes  fall. 

The  movements  appear  to  have  the  greatest  intensity  or  rather  effect 
in  sand.  The  walls  of  houses  built  on  sand  when  they  do  not  fall,  as 
most  frequently  they  do,  are  left  in  a  cmmbled  condition,  crashed  and 
shattered  in  every  direction.  It  is  clear  that  the  earthquake  movement 
imparts  a  variety  of  movements  to  saud.  I  think,  too,  the  force  that 
canses  the  movements  acts  in  the  line  of  least  resistance,  or  tries  to  lib* 
erate  itself  where  it  finds  its  work  easiest. 

You  remember  the  "  big  cut"  ou  the  A.  and  T.  line  aud  the  conglom- 
erate that  you  so  often  anathematized.  That  conglomerate,  however, 
resists  earthquakes,  aud  I  attribute  the  preservation  of  Tacua  on  the 
13tb  August,  1868,  to  the  town  being  built  on  it.  Kot  a  stone  falls  la 
the  big  cut,  and  I  have  a  hole  in  the  yard  of  my  house  flfty-one  feet 
deep,  all  through  this  formation,  with  an  old  wall  two  feet  from  its  edge, 
that  I  was  sure  would  have  fallen  in,  but  to  my  great  surprise  every- 
thing remained  sound  and  intact.  This  conglomerate  is,  as  you  know, 
very  tough  and  must  offer  immense  resistance  to  the  earthquake  force. 

Our  rock  here  is  all  trachyte  tuffa,  a  few  stages  only  removed  from 
pumice-stone,  and  offers  little  or  no  resistance  to  the  earthquake  shocks. 
Honses  built  on  it  fall  easily. 

The  earthquake  waves  are  low  and  only  measure  a  few  inches  in 
height.  The  damage  they  cause  appears  to  me  more  owing  to  duratioa 
than  to  altitnde  of  the  movement.  The  earthquake  of  the  34tb  ultimo 
lasted  ninety  seconds  aud  left  things  standing ;  while  a  duration  of  five 
minutes  would  have  brought  them  down.  The  effect  of  this  last  earth- 
qnake  oa  vessels  at  sea  you  will  find  in  the  Valparaiso  papers  of  last 
mail  in  the  case  of  the  ship  Payta.  The  water  appeared  to  ruu  away 
&om  the  vessel's  sides,  and  tbe  people  in  her  feared  being  snbmerged. 
She  was  fifty-seven  miles  south  of  Arica,  in  a  direct  line  cast  and  west 
with  Islaya,  now,  as  then,  in  a  violent  state  of  eruption,  aud  must 
have  been  canght  iu  the  very  center  of  the  movement. 

The  effects  of  an  earthquake  on  a  trnin  in  motion  are  worth  mention- 
ing. On  the  13th  of  August,  1868,  the  I'rcsidonte  (our  very  first  aud 
last  engine)  took  up  the  train,  (regulation  load  one  hundred  and  twenty 
tons,  cars  included,  but  exclusive'of  locomotive  and  tender  twenty-two 
aud  Due-half  tons,)  aud  was  going  at  about  sixteeu  miles  per,  hour  when 
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it  saddeDly  stopped  with  a  smart  shock.  Mr.  Ansdell,  who  was  a  pas- 
senger, thought  Bomething  bad  given  way  on  the  engine,  while  Braith- 
waite,  the  driver,  thought  the  stoppage  was  caused  irom  behind.  The 
train,  however,  would  not  move,  so  the  st^am  was  shut  off  and  both  got 
down  to  examine  matters.  They  could  hardly  stand  on  the  ground,  and 
at  once  perceived  the  true  state  of  tbe  case. 

Earthquakes  are  very  frequent  yet,  and  the  people  are  in  a  state 
of  panic,  a  German  astroDomer,  Falb,  having  predicted  our  total  de- 
stmction  on  the  30th  Sept«mber  or  1st  October;  while  an  Englishman, 
Saxeby,  defers  tbe  event  until  the  5th  of  October.  The  people  are  de- 
serting Arica,  and  the  authorities  are  making  us  bring  up  tbe  caatom- 
bouse  to  Tacoo.  On  tbe  railway  we  can  barely  keep  our  work  going. 
Id  Tacaa  two-thirds  of  the  popnlation  are  sleeping  in  tents.  X  never 
before  witnessed  such  a  ftight.  People  refuse  to  transact  business  until 
after  tbe  6th  of  October,  or  when  purchases  are  made  delivery  is  stipu- 
lated for  after  that  dat«. 

Several  shocks,  and  two  very  severe  ones  on  tbe  20th  and  21th  of 
August,  have  enforced  the  German's  predictions,  and  it  is  beoomiog 
heresy  to  argue  against  him.  The  Cordillera  is  to  be  tbe  shore  of  the 
Pacific 

The  anniversary  of  the  13th  August  was  a  great  day  in  Arica.  There 
were  masses  and  religions  processions  to  prevent  a  repetition  of  the 
great  cataclysm,  but  the  people  were  very  anxioos,  and  passed  the  day 
on  the  hilt-tops,  relieving  themselves  at  intervals  by  prayer  and  flying 
visits  to  tbe  taverns.    All,  however,  passed  off  welL 
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ll\vnilat«d  bg  B.  O.  Duncan,  etq.,  Unitei  Slata  eotuai,  and  fun^ahed  io  the  Smilkionian 
Imtitutim  hg  Hie  Deparlmenf  iff  Slate.'] 

In  all  tbe  instruments  invented  up  to  the  present  time  for  registering 
tbe  movement  of  the  earth's  surface,  the  force  itself  of  the  motion  of  tbe 
earth  has  been  charged  with  the  labor  necessary  for  preserving  the  trace 
of  tbe  shocks ;  and  this  is  tbe  reason  why  slight  oscillations  of  the  soil 
could  not  be  registered.  In  the  seismograph,  which  I  am  about  to  de> 
scribe,  it  is  the  electric  current  which  performs  the  labor,  and,  there- 
fore, it  is  possible  to  have  a  registering  apparatus  capable  of  tbe  great- 
est precision  even  for  the  slightest  shocks.  It  is  also  possible  by  means 
of  this  apparatus  to  perceive  the  register  of  many  vibrations  of  the  earth 
which  would  otherwise  escape  observation. 

Suspended  above  a  small  iron  cup  containing  mercury  is  a  fine  brass 
wire  coiled  into  the  form  of  a  cork-screw,  of  about  foui'teen  or  fifteen  turns. 
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The  diameter  of  the  Trire  is  abont  one  millimeter,  and  that  of  the  spiral 
twenty  or  tweoty-flre  millimeters.  This  spiral  is  sapportod  at  its  upper 
extremity  by  a  thin  elastic  spring,  and  can  be  elevated  of  lowered  by 
means  of  a  screw.  The  lower  extremity  of  the  eplra)  is  terminated  in 
a  cone  of  copper,  pointed  with  platinam,  which  is  kept  at  a  very  minute 
distance  from  the  mercury  contained  in  an  iron  cup,  which  is  placed  on 
a  column  of  wood  or  marble.  The  distance  firom  the  point  of  platinum 
to  the  mercury  may  be  raried  at  pleasure,  bat  once  fixed  upon  it  re- 
mains invariable,  in  spite  of  any  changes  of  temperature,  owing  to  a 
very  simple  system  of  compensation ;  the  rod  which  snetaius  the  spiral 
being  of  a  metal  which  expands  upward,  with  fm  increase  of  tempera- 
ture, as  much  as  the  spiral  is  lengthened  downward.  The  iron  cup  and 
the  spiral  are  iu  communication  wiUi  the  poles  of  one  of  Daniell's  gal- 
vanic batteries  of  two  couple*. 

If  the  surface  of  tlie  earth  is  agitated  by  a  vertical  shock,  even 
scarcely  perceptible,  the  point  of  platinum  will  touch  the  mercury  below 
it,  and  will  complete  the  current  of  the  battery.  Then  twoelectro-mag- 
nete,  which  are  in  the  same  circuit,  will  attract  their  armatures  or 
keepers,  and  the  first  wUl  stop  the  running  of  a  clock,  which  marks  the 
days  of  the  month,  the  hours,  the  minutes,  and  the  half-seconds;  and 
will  thus  register  the  exact  moment  of  the  commencement  of  the  shock. 
At  the  very  instant  the  clock  stops  it  gives  a  signal  of  alarm  by  means 
of  a  bell.  The  second  electro-magnet  in  drawing  its  armature  sets  free 
the  pendulum  of  a  second  clock,  which  had  been  stopped  out  of  the  ver- 
tical line,  and  this  clock  in  mnuing  caoses  a  band  of  paper  to  move  at 
the  rate  of  three  meters  an  hour.  At  the  same  time  the  armature  of 
the  second  electro-magnet  presses  a  pencil  against  the  paper  as  it  passes 
over  a  little  pulley,  and  causes  it  to  trace  a  series  of  dots  on  the  paper, 
corresponding  in  length  to  the  duration  of  the  shock ;  the  shock  having 
ceased,  the  paper  will  continue  its  movement  unwinding  from  one  cylin- 
der and  winding  up  on  another ;  and  if  another  shock  occurs,  the  pencil 
will  register  it  as  before  by  another  series  of  dots,  and  thas  contiuue ; 
so  that  the  intervals  remaining  unmarked  will  indicate  the  boors  of 
repose,  and  the  parts  marked  the  duration-of  the  oscillations. 

To  other  spirals,  formed  with  different  numbers  of  coils,  are  suspended 
small  magnets,  under  which  are  placed  some  iron  filings,  which  adhere 
to  the  magnete  when  they  oscillate  vertically  j  and  thus  they  presene 
the  trace  of  vertical  shocks.  One  of  these  spirals  causes  a  light  needle 
to  move  on  a  graduated  arc,  and  thus  measures  the  extent  of  the  oscil- 
lations. 

Four  glass  tubes,  each  bent  at  both  extremities  at  right  angles,  hav- 
ing thus  two  vertical  branches,  nnited  at  the  middle  of  the  base  of  the 
horizontal  portion,  serve  to  indicate  the  horizontal  shocks ;  one  of  the 
two  vertical  branches  has  a  diameter  at  least  double  the  other,  bnt  is 
shorter.  These  four  tubes  are  arranged  in  the  direction  of  the  four 
cardinal  points.    As  they  are  all  alike  and  act  in  the  same  way,  it  will 
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be  sufficient  to  notice  one  of  them.  A  certain  qnautityof  mercnryliav- 
ing  been  poored  into  tbia  tabe,  a  wire  of  iron  or  platinum  ia  pat  in  tbe 
braocb  with  tbe  greater  diameter,  and  another  platinum  wire  ia  placed 
at  a  very  small  diatance  ftom  the  aarfoce  of  the  mercory  contained  in 
the  branch  with  the  smaller  diameter. 

On  the  surface  of  the  mercury  contained  in  the  branch  with  the  small- 
er diameter  is  placed  a  floating  piece  of  iron  suspended  by  a  flue  silk 
thread,  which  passes  over  an  ivory  pulley,  with  a  counter- weight  so  reg- 
ulated that  if  tbe  floating  piece  is  raised  by  the  mercury  it  remains  sepa^ 
rated  from  it,  (at  the  point  to  which  it  had  been  raised ;)  and  aa  the  axis 
of  the  pulley  has  attached  to  it  a  long  and  light  needle,  it  is  evident 
that  this  needle  will  deviate  when  the  floating  piece  rises,  and  that  re- 
maining fixed,  it  will  indicate  upon  the  are  of  the  graduated  circle  the 
number  of  degrees  it  has  traced.  If  there  be  a  horizontal  shock  in  the 
direction  of  one  of  these  tubes  of  mercury,  the  mercury  will  be  agita- 
ted in  the  Wo  vertical  branchea,  but,  undergoing  more  perceptible  oscil- 
lations iu'  the  branch  with  the  amaller  diameter,  it  will  raise  tbe  floating 
piece  of  iron,  and  will  cause  tbe  needle  to  deviate  in  a  corresponding 
manner.  Bat  at  the  same  instant  the  mercury  will  touch  the  point  of 
the  platinum  wire,  and  the  dectric  current,  whicli  will  thna  have  i>as- 
Bage,  will  excite  the  two  electro-magnets  before  mentioned,  and  will  act 
in  the  same  manner  as  abready  explained  for  vertical  ahocka.  The 
deviation  of  the  needle  wilt  indicate  the  direction  of  tbe  ahock ;  and  if 
the  shock  is  not  in  the  exact  direction  of  the  tubes,  its  real  direction 
will  be  indicated  by  two  needles. 

By  the  aid  of  the  electric  current,  ahocka  may  be  registered  which 
would  otherwise  escape  notice  on  account  of  their  extreme  slightneaa, 
for  the  trembling  of  the  surface  has  no  resistance  to  overcome,  pro- 
vided that  the  points  of  platinum  are  placed  very  near  the  surface  of 
the  mercury.  I  have  added  some  auxiliary  apparatus  for  shocks  a  little 
more  violent  For  instance,  I  have  placed  at  tbe  base  of  the  column  tbe 
mercnry-apparatus  of  Goulieror  of  Gaceiatore.  At  the  extremity  of  tbe 
metallic  wire  I  have  suspended  a  metal  globe,  which,  in  osciUating, 
moves  the  light  horizontal  tnbea  by  which  it  ia  aurronnded. 

One  clock  ia  intended  to  make  known  with  the  precision  of  a  half-sec- 
ond the  beginning  of  the  shock;  but  to  know  the  hour  in  which  the 
shock  occurs,  the  other  clock  will  suffice ;  for  the  length  of  the  paper 
nnrolled  by  the  wheel,  and  the  hours  marked  by  the  needle,  will  indicate 
.  sufficiently  the  time.  This  apparatus  registers  all  the  shocks  that  take 
place,  indicating  the  duration  of  each  and  tlio  time  that  elapsea  between 
them ;  but  it  cannot  give  tbe  nature  and  intensity  of  each  of  them. 
By  it  we  can  know  if  all  the  ahocka  were  vertical,  and  also  their  maxi- 
mum intenaity.  We  can  likewise  know  if  all  were  horizontal,  and  if 
they  had  the  same  direction,  or  if  the  direction  was  different.  We  can 
also  know  if  there  was  one  shock  of  one  kind,  and  another  of  a  different 
kind.    Thia  ei,  emed  to  me  sufficient  for  registering  the  movements  (trem- 
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blings)  of  the  sorface,  which  are  freqaeot  oq  Veaayios,  bat  vhicti  are 
very  rarely  obaerred.  The  apparatus  being  visited  at  least  three  or 
four  times  daily,  at  the  ordinary  hoars  of  observation,  and  the  alarm- 
clock  aouoaDcing  the  moment  when  the  shocks  occur,  the  instmment 
may  always  be  pot  back  into  its  normal  condition.  This  is  the  reason 
why  I  have  not  thought  It  necessary  to  add  other  parts,  which  would 
render  it  more  complicatfid. 

But  for  violent  earthqoakeSj  which  compel  the  leaving  of  the  house, 
and  which  render  the  visiting  of  the  apparatus  dangeroos,  one  can,  by 
the  action  itself  of  the  violent  shocks,  register  the  character,  the  dnra- 
tion,  and  intensity  of  each  of  them,  with  tbe  aid  of  an  aoxiliary  appa- 
ratus that  I  have  long  ago  prepared  in  my  mind,  bat  which  I  have  not 
yet  had  executed.  My  principal  object  was  to  discover  the  slight  move- 
ments of  the  surlace  whiolt  hitherto  escaped  us  entirely.  The  seismo- 
graph above  described  has  not  only  given  me  the  surest  indications  of 
approaching  eruptions  of  Vesuvius,  but  it  iiidicates  also  the  violet 
earthquakoB  which  occur  in  Italy  and  the  entire  badu  of  the  Mediterra- 
nean, even  the  eruptions  of  Etna  and  of  Santorin. 

In  localities  exposed  to  violent  earthquakes  this  at>paratas  should  be 
placed  on  a  solid  foundation  of  masonry,  constructed  immediately  on 
the  surface,  and  protected  by  a  covering  of  wood  capable  of  resisting 
the  shocks. 


0!r  THE  DISTBIBUTIOn  OF  FOBEST-TREES  IN  HONTAKA,  IDAHO,  AXD  WASH- 
IS  eiON. 

By  W,  W.  JOHNSOK. 

In  accordance  with  the  promise  made,  I  snbmit  the  following  views  of 
the  distribution  of  forest-trees  over  that  portion  of  the  Northwest  com- 
prising the  Territories  of  Montana,  Idaho,  and  Washington,  or  more  par- 
ticularly the  region  extending  from  the  forty-fifth  to  the  fiftieth  parallel 
of  north  latitude  aud  from  the  one  liundre«l  and  tenth  meridian  to 
the  Pacific  Ocean.  This  part  of  our  continent  is  traversed  by  three 
systems  of  monntains,  the  Kocky,  Bitter  Boot,  and  Cascade  Ranges. 
The  mountain  system  of  the  two  first  named  occupy  a  8i)ace  of  about 
two  handred  miles  in  width,  or  from  about  the  one  hundred  and  twelfth 
to  the  one  hundred  and  seventeenth  meridian,  while  the  latter  lies  in 
the  vicinity  of  the  one  hundred  and  twentieth  meridian,  and  their  general 
direction  is  north  and  south;  these  are  approximate  locations,  and  are 
stated  as  limits  of  description.  The  traveler  through  the  Itocky  and 
Bitter  Boot  Monntains  would  be  unable  to  tell  where  he  left  the  one  or 
entered  the  other.  The  valleys  of  the  maiu  water-courses  are  broad  and 
timberless,  while  the  banks  of  every  stream  are  fringed  with  a  belt  of 
cottouwood,  with  wIIIoitb,  alders,  and  a  small  birch  undergrowth. 
While  the  moantain  spurs  and  ridges  which  form  the  bouudariejj  of  these 
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TaHeys,  and  in  whicb  these  streams  take  their  rise,  are  timbered  more  or 
less  lieavily  with  the  several  varieties  of  flrs  and  pines,  the  loftier 
ranges,  say  from  six  tbonsand  to  eight  thousand  feet  in  altitude,  are 
clothed  with  a  thick  growth  of  tall  bluck  pines,  which  are  from  three  to 
ten  inches  in  diameter,  of  from  thirty  to  fifty  feet  in  height,  while  the 
lower  ranges  and  spurs  have  flrs  and  pines  from  saplings  up  to  six  and 
nine  feet  in  diameter,  the  tallest  trees  being  probably  fi^m  one  hundred 
to  two  hundred  feet  in  height.  Geological  formation  has  something  to 
do  with  the  growth  and  variety  of  timber,  the  granitic  soils  being  ap- 
parently preferred  by  the  pines,  while  the  flrs  are  the  most  abundant  on 
the  limestones  and  old  red  sandstones.  Upon  oearlng  the  Umits  of 
vegetation  upon  the  many  peaks  whose  summita  are  seldom  destitute  of 
snow,  the  stunted  pine  appears  to  be  the  only  tree  which  struggles  there 
to  maintain  its  foothold. 

West  of  the  Bitter  Boot  Biver,  which  washes  the  eastern  base  of  the 
formidable  range  of  mountains  called  in  one  locality  the  Bitter  Root  and 
in  another  the  Caeur  d'Alene  Mountains,  the  chu^oter  of  the  country 
changes.  The  streams  which  meander  in  sinuous  courses  through  the 
ca&ons,  gorges,  defiles,  and  ravines  of  this  region,  which  has  a  width  of 
from  seventy  to  one  hundred  and  forty  miles,  are  confined  to  narrow  beds 
between  mountain  spurs,  and  the  entire  face  of  the  country  is  covered 
with  a  forest  which  has  forbidden,  until  lately,  even  the  hardy  and  ad- 
venturons  miner  from  exploring  its  fastnesses,  and  determining  the 
heads  and  courses  of  its  draining  streams.  After  leaving  the  western 
base  of  this  moontain-bed  we  enter  the  great  plain  of  the  Columbia, 
where  no  trees  are  seen,  except  along  the  water-courses,  as  on  the  eastern 
side  of  the  mountains,  over  a  vast  plain  which  presents  to  the  eye  the 
appearance  of  a  rolling  ocean  tossed  by  contending  billows.  Grossing 
this  plain,  np  nearly  to  the  summits  of  the  Cascade  Monntaius,  a  dis- 
tance of  about  one  hundred  and  fifty  miles,  we  again  enter  into  the 
timber,  which  stretches  thence  in  an  almost  unbroken  forest  to  the  Pacific, 
where  the  trees  of  pines  and  firs  assume  gigantic  proportions,  and  have 
given  to  Washington  Territory  the  reputation  of  afibrding  the  best  spar 
and  ship  timber  in  the  United  States,  if  not  in  the  world.  To  the  north, 
when  you  enter  into  the  region  of  the  Upper  Columbia  and  its  tributa- 
ries, which  rise  in  the  damp  lake  country  of  the  British  possessions,  as  fiir 
as  my  experience  goes,  the  fiftieth  parallel,  the  country  yields  as  fine  a 
growth  of  timber  as  in  the  mountain  regions  to  the  south  of  it,  similar 
in  character,  but  wider  iu  its  extent  This  country  is  devoid  of  any 
extensive  prairies,  and  la  but  sparsely  inhabited,  and  has  been  imper- 
fectly explored. 

Having  thus  given  the  outlines  of  the  distribution  of  the  trees  over 
the  tract  set  forth,  I  would  suggest  the  theory  which  presents  itself  to 
my  observation, as  acconntingfor  the  treeless  valleys,  prairies,  and  plains 
which  form  so  large  a  put  of  our  great  West.  When  I  first  entered  that 
country,  nearly  eleven  years  ago,  I  was  much  struck  by  the  absence  of 
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raius  in  summer  on  these  plains.  Showers  wonld  come  Qp  as  they  do 
in  tiie  eastern  part  of  the  United  States,  bat  seemed  to  he  dmn'D  and 
swept  along  the  sides  of  the  moantaina,  where  they  expended  their 
moisture,  giving  only  to  us  in  the  prairies  the  comfort  of  their  shadows. 
I  noticed  this  in  a  residence  of  some  five  years  in  the  Walla- Walla  Val- 
ley, on  the  southern  boundary  of  the  great  plain  of  the  Columbia,  aa 
well  as  in  the  many  valleys  of  Montana.  Li\ing,  as  I  have  for  several 
summers,  under  canvaa,  and  my  business  calling  my  attention  to  the 
clouds  and  the  trees,  my  ext>erieiice  there  corroborates  my  observation 
in  WallarWalla,  as  showing  that  the  showers  of  summer  are  of  much 
more  frequent  occurrence  along  the  mountain-sides,  and  are  always  of 
longer  duration  among  the  timbered  peaks  and  foot-hills  thau  in  the 
lower  and  treeless  portions  of  the  country.  The  trees  grow  always  along 
the  streams,  where  there  is  a  constant  supply  of  water,  although  the  soil 
may  not  differ  in  any  materia!  respect  &om  that  in  the  immediate  vi- 
cinity, which,  being  dry  and  unnonrished  by  rains,  afford  no  nutriment 
to  the  seeds  of  the  cottonwood,  the  pine,  or  the  fir.  Not  only  the  ab- 
sence of  rains  in  summer,  but  the  absence  of  snows  in  winter,  are  a  pre- 
ventive to  the  growth  of  forests.  Thus,  we  see  these  valleys  are  sel- 
dom visited  by  snows  of  any  depth,  from  twelve  to  twenty-four  inches 
being  the  limits  of  deposit  in  ordinary  winters,  and  frequently  the  fall 
bver  their  surfaces  does  not  reach  a  depth  of  over  five  or  six  inches, 
while  in  theelevatedlaudsof  the  mountains  in  the  timber,  snows  of  fh>m 
three  to  seven  feet  are  of  almost  universal  occurrence  every  winter,  and 
in  the  northern  latitudes  referred  to,  while  the  altitude  is  not  so  great, 
still  the  snow  deposit  is  as  great  and  as  widely  diffused. 

As  another  evidence  of  moisture  being  a  controlling  element  in  the 
growth  of  trees,  wherever  a  spring  starts  out  of  a  mountain-side,  other- 
wise treeless,  a  clump  of  timber  marks  the  spot,  and  is  an  almost  sure 
sign  of  its  presence;  and  wherever  a  tree  is  planted  and  supplied  with 
its  requisite  amount  of  water,  the  growth  is  as  thriity,  as  healthy,  and 
aa  enduring  as  in  its  native  forest. 


IHFIPKHCE  or  TnE  itBOBA  05  THS  TELEOBiPl. 

Bt  W.  D.  Saboxnt. 

Babrisbubo,  Pennstlvania,  September  27, 1870. 

I  take  the  liberty  of  laying  before  yon  some  crude  observations  of 

mine  ou  the  efi'ect  of  the  aurora  on  telegraph  lines  on  the  nights  of  the 

24th  and  23th  instant.  * 

Saturday,  September  21tb,  the  wires  were  very  much  interrupted  all 

the  evening,  and  we  supposed  a  storm  was  gathering  in  the  west,  but 

the  appearance  of  the  anrora  between  8  and  9  p.  m.  discovered  the  real 

cause  of  the  trouble.    The  light  and  flashes  increased  in  brilliancy  and 


INFI^tTEKCE   OF  AUBOBA  OH  THE  TELEGBAPH.  431 

color  ap  to  atwat  11  o'clock,  wbea  the  whole  northwestern  part  of  the 
heavens  was  a  brilliaat  red,  reaching  to  the  zeoith,  tbe  color  fading 
gradnally  to  tbe  north  to  a  strong  white  light,  and  then  rising  again  in 
tbe  northeast,  but  not  so  brilliantly  as  in  the  northwest.  At  this  time 
(11  p.  m.)  I  came  to  the  office  and  had  one  of  onr  lines  disconnected  Irom 
the  batteries  and  the  ends  grounded  at  Harrisbnrg  and  Pliiladelphla. 
This  arrangement  gave  a  cmrent  a  trifle  stronger  than  the  regular  bat- 
teries and  in  the  same  directioQ,  galvanometer  deflecting  to  the  right. 
At  11.45,  after  one  or  two  breaks,  the  cmrent  changed,  the  galvanometer 
needle  deflecting  to  the  left ;  at  11.56  back  to  the  right ;  at  12.10  to  the 
left,  where  it  remained  until  1  o'clock,  when  I  went  home. 

After  tbe  galvanometer  needle  deflected  to  the  left,  at  11.45,  the  cmrent 
became  very  unsteady  and  weak }  was  only  sufficiently  strong  to  move 
the  rday  for  a  few  minntes  at  a  time.  The  galvanometer  showed  a 
carrent  of  varying  strength  all  the  time. 

Sanday,  September  25th,  the  aurora  again  appeared  about  8.30  p.-m., 
but  not  near  so  brilliant  as  on  the  fonuer  evening. 

I  had  a  wire  connected  as  before,  viz,  to  the  ground  at  Hnrrisburg  and 
Philadelphia.  This  produced  no  effect  whatever  on  the  relay.  The  gal- 
vanometer at  8.40  deflected  to  the  left;  8.45,  right;  9,  left;  9.20,  right; 
9.21,  left;  hero  the  current  was  very  changeable,  the  needle  fluttering 
from  side  to  side ;  at  9.22  again  to  the  right,  where  it  remained  until 
10  p.  m.,  when  I  went  home. 

The  galvanometer  I  have  is  Dr.  Werner  Siemen's  universal  galvan- 
ometer. 

[The  change  in  direction  of  the  current  may  possibly  have  been 
due  to  the  greater  action  of  a  beam  of  the  aurora  on  the  easterly  part 
of  the  wiro  between  Harrisbnrg  and  Philadelphia,  and  afterward  of 
another  beam  on  the  westerly  part  of  the  wire.  It  is  therefore  import- 
ant to  note  whether  a  change  of  a  similar  kind  takes  place  in  a  wiro 
extending  north  and  south.— J.  H.] 
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KEW  ClASBIFICATIOX  OF  CLOCOS. 

By  PROPBSSOR  Akdrb  Fo^, 
Zatt  director  of  ike  obtervatorg  at  Sarmna. 

niSTOEICAL  SKETCH. 

The  meteorologists  of  antiquity  felt  the  need  of  distingnisMng  the 
different  appearances  of  cloads,  bat  were,  at  the  ooeet,  completely  be* 
trildered  by  the  great  variety  of  form  which  they  assnmed,  apparently 
viehont  order.  Aristotle*  first  stadied  the  phenomena  of  cloads  in  rela- 
tion to  their  optical  properties — their  power  of  reflecting  and  refracting 
light,  and  the  prodaction  of  rainbows,  halos,  and  coronas.  Theophraa- 
tasjt  his  disciple,  afterward  vaguely  obserred  the  forms  of  cloads  rela- 
tive to  the  predictions  of  change  of  weather.  He  remarked,  for  exam- 
ple, that  the  appearance  of  straight  horizontal  layers  of  cloads  on  the 
summits  of  mountains  is  an  indication  of  wind  and  rain ;  bnt  these 
attempts  evidently  mast  have  failed,  because  the  natural  classification 
of  otyects  in  the  time  of  Theophraatus  was  unknown.  It  was  not  natil 
1801  that  the  great  naturalist  Lamarck,  (  and  in  the  year  after  the  cele- 
brated English  meteorologist  Luke  Howard,  §  perceived  the  possibiUty  of 
referring  the  clouds  to  some  fundamental  types,  following  the  example  of 
thenatural  classification  for  living  beings  adopted  by  Liunens.  Lamarck, 
who  pointed  out  the  importance  of  the  stady  of  the  forms  of  clouds,  de- 
termiued  six  principal  types,  which  he  denominated  clouds  en  balagureSf 

*  Aribtotlk. 

t  Theophrabtub. — Liber  de  ventii,  et  opaMula  de  aignis  plnTianim  et  tempcetatdi, 
met.  Tbeopbraiito,  ia  lat.  von.  et  illostf .  apod  Francisoum  de  Franciscis  BonaveutDTa, 
VeuetiiB,  1594,  4  parts,  1  vol.,  4t4> ;  Ereaii  Theophrastt  qua  snporsiuit  opera  et  oxcerpta 
Libromm  qnatnor  tomia  oomprehensa  Jo.  Oottlob  Scbneiderl,  LipsUe,  181B-^1, 6  voL, 
8to,  vol.  ii,  pp.  466-t7B,  5W-605;  vol.  iv,  pp.  719-756;  vol.  v,  pp.  163-173. 

t  Lamabck.— AiiDaaire  meteorologiqne,  Faria,  an  x,  No.  3,  p.  149 ;  an  xi,  No.  4,  pp. 
136-128 ;  an  xii,  No.  S,  p.  159. 

f  Howard.— Tillocb'B  Philosophiool  Uagozlne,  1803,  vol.  xvl,  pp.  97-107, 344-3S7 ;  vol. 
xvli,  pp.  5-11,  pL  vi,  vii,  vlii,  with  tome  change*  not  affecting  the  nomenclatnie  in 
Bee'a  Cycloptedia,  1819,  vol.  viii,  art  ctou4;  in  Nicboteon's  Philoaopbical  Journal,  1613, 
vol.  XXX,  pp.  3&^  withont  plates ;  in  snpplenieDt  to  the  Eneyoloptedia  Britanuioa,  1834, 
vol.  Ui,  pp.  903-205,  art  cloud,  witb  platea,  and  the  additionof  aaetof  new  tennafor  the 
modi floations, intended  for  the  oae of  Engliah  readers;  TbeClimateof  Lcndon,London, 
1833,  vol.  i,  pp.  xxxix-lxxii ;  On  the  Modiflcationu  of  Clouds,  and  on  the  Principles  of 
their  Proiinction,  Suspension,  and  Deatmction,  being  the  substance  of  an  essay  road 
before  Ibe  Askealan  Society  in  the  session  from  1802  to  1803,  iaaaed  aepomtely,  in  183S^ 
Ijondon,  Svo.,  without  plates;  id,  London,  ia64,  in4to,  witb  lithographs. 
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(sweeping ;)  en  harre,  (bare ;)  pommeUg,  (curdled  j)  groupis,  (grouped ;) 
m  voile,  (veil ;)  and  attrovpda,  (piled.)  The  year  following,  1802,  Lake 
Howard  proposed  a  classiflcatiou  of  cloads  still  more  elaborate  than  that 
of  Lamarck.  It  is  a  remarkable  fact  that  these  two  savants,  who  labored 
independently  of  each  other  on  clouds  observed  in  two  different  coon- 
tries,  should  have  arrived  at  almost  the  same  fnndamental  types,  and 
especially  at  the  determination  of  the  same  clouds,  though  designated 
by  difTerent  denominationB.  Thns,  io  the  seven  types  which  HowfUMl 
has  established,  we  find  the  first  five  types  of  Lamarck,  according  to 
the  following  table : 

Tjpn  otLuBBrck.  Tj'pH  of  Hovird. 

£a  buUTDreB,  (aneepings) Cimis. 

En  bane,  (bar) .-,.  Cirro-atmtiiB. 

PommeUa,  (cnrdled) Cirro-cnnmlUH. 

Groups,  (gronped) » Cumnlo-stratUB, 

En  voile,  (veil) NimboB. 

As  to  the  two  other  clonds  of  Howard,  the  stratus  being  but  a  mist, 
and  the  cumulus  corresponding  entirely  to  his  own  cumuh-stratm,  siuco 
he  made  donble  ose  of  these  identical  forms,  we  see  how  the  five  true 
types  of  Howard  are  fundamentally  the  same  as  those  of  Lamarck.  If 
we  consider  that  my  new  type  of  fracto-cumulua  is  found  in  the  classi- 
fication of  Lamarck  under  the  name  nuage  attroup^,  (piled  clond,)  adding 
besides  my  two  other  types  of  palUo-cirrus  and  of  paUio-cumulus,  the 
last  being  a  modification  of  Howard's  nimbus^  we  have  the  classifica- 
tion of  clouds  established  by  me  iu  1863,  which  I  sh^l  describe  in  the 
following  exposition.  The  types  which  served  as  the  base  of  Howard's 
nomenclature  were  very  happily  chosen,  since,  as  Kamtz  well  observed, 
they  are  connected  with  anterior  atmospheric  changes,  and  consequently 
furnish  us  with  indications  of  approacbiug  change  of  weather.  How- 
ard in  his  classification,  which  is  almost  entirely  based  upon  the  form  of 
the  clouds,  distinguishes  three  simple  modifications :  The  cirrus :  par- 
allel fiexions,  or  diverging  fil>erB,  extensible  by  increase  in  any  or  in  all 
directions;  the  cumidus:  convex  or  conical  heaps  increasing  upward 
from  a  horizontal  base;  the  stratus:  a  widely  extended,  coutinnous, 
horizontal  sheet,  increasing  from  below  npward,  from  which  the  two 
following  intermediate  modifications  are  derived :  The  cirro-cumulus : 
small,  well-defined,  roundish  masses  in  close  horizontal  airangement  or 
contact;  the  cirro-stratus:  horizontal,  or  slightly  inclined  masses  at- 
tenuated toward  a  part  or  the  whole  of  their  circumference,  bent  down- 
ward or  undulated,  separate  or  in  groups  consisting  of  small  clouds 
having  these  characters;  and,  finally,  the  two  following  compound 
modifications:  The  cumulo-stratus :  the  cirro-stratus  blended  with  the 
cumulus,  and  either  appearing  intertwined  with  the  heaps  of  the  latter, 
or  superadding  a  wide-^ead  structure  to  its  base  ;  the  cumulo-cirrostratus 
vel  nimbus:  "The  raiu-cloud,  a  clond  or  system  of  clonds  from  which 
rain  is  falling.  It  is  a  horizontal  sheet,  above  which  the  cirrus  spreads, 
while  the  cumulus  enters  it  laterally  and  from  beneath."  I  shall  iK>int 
28  s 
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out  bolow  tUo  fiiulty  iuterpretatioa  wMcU  has  been  giveo  by  all  the 
writers  to  the  descriptioa  of  Iloward'a  two  types  of  clouds,  the  stratus 
aud  nimbtis,  then  the  defects  of  this  uomeuclature,  which  I  nyect,  aad 
the  new  classificatiou  which  I  substitute,  although  since  the  time  of 
Howard  no  other  classification  iiaving  been  hitherto  proposed,  the  fol- 
lowing are  some  partial  attempts  which  have  been  made  oh  the  subject. 
In  1815  Thomas  J.  M.  Forst^r*  reproduced,  with  some  remarks, 
Howard's  description  of  clouds,  adding  an  English  nomenclature  of 
common  names.  In  1817  A.  Miillerf  proposed  the  removal  of  some  ob- 
scurities in  Howard's  descriptions,  founded  upon  observations  which  he 
had  carried  on  for  twenty  years  at  Vienna,  in  the  north  of  Germany, 
upon  the  northern  and  southern  slopes  of  the  Alps,  on  the  banks  of  the 
Bhine,  and  in  France,  in  1832  the  celebrated  meteorologist  Kiimtz  f 
determined  a  new  form  of  clouds  under  the  name  of  strato-cumulua,  or 
night-clouds;  that  is  to  say,  the  reverse  of  Howard's  cumulo-etratus. 
But  before  his  death,  M.  KUmtz  himself  acknowledged  to  me  that  ho 
no  longer  attached  any  importance  to  his  strato-cumulus,  and  that  I  could 
erase  it  from  the  nomenclature  of  couds.  In  lS57-oS  W.  S.  Je6ons§ 
published  two  notes  upon  the  form  of  cirrus  aud  other  clouds.  He 
endeavored  to  account  for  their  formation  by  laboratory  experiments, 
which  he  had  made  with  vapor  of  water.  In  18C3  the  lamented  Ad- 
miral Fitz  Ei>y,||  having  in  charge  the  meteorological  departmeut  of 
the  Board  of  Trade,  (London,)  proposed  the  adoption  of  au  augmenta- 
tive termination  in  onus,  and  a  diminutive  in  itiis,  to  the  nomenclature 
of  Howard,  in  the  following  manner:  From  cirrus  he  forms  drronus 
and  cirritus;  from  cirro-stratus,  cirrono-atratus  and  cirrito-stratus,  and 
so  on.  Not  only  does  this  modification  refer  to  the  less  or  greater 
quantity  of  clouds  without  changiug  the  primitive  form,  but  it  is 
subject  to  great  error  in  practice  without  being  warranted  in  this 
by  either  the  observation  or  the  plates  of  Fitz  Boy.  Finally,  in  IStiS, 
I  x>roposed  to  the  Academy  of  Sciences  of  Paris  the  determination  of 
the  new  types,  which  I  have  named  pallium  {pallio-cirrus  and  pallio- 
eumulus)  and  /racto-oumulua,  the  description  of  which  will  be  found 
fitrtfaer  on.K  When  one  considers  the  impeifectiou  of  Howard's  old 
classification,  the  difficulties  of  distinguishing  each  stratum  of  clouds, 

*  FoiiSTEit. — Untoranchnngeii  iiber  die  Wolkon  nod  andcre  ErBclielDangeu  in  d«r 
AtmoBphiire,  Aob.  d.  Franz,  3.  Auflage,  Leipzig,  I8t9 ;  Researches  aboat  Atuioeiiharia 
Phtenomcna,  Iiondou,  1815,  Sd  edition,  pp.  1-113;  id.,  Loudon,  1623,  3d  edition, pp.  1-113. 

t  31  tlLLKit.— Gilbert's  Aijimku  der  Physik,  1317,  toI.  It,  p.  102;  Bibliotli^qDo  univoT- 
sollo  do  Gfiniivc,  1817,  vol.  v,  pp.  6-12. 

t  KXuTz.— Lehrbuch  der  Met«orologie,Leipzig,  1631,  vol.  1,  p.  377;  Vorleenogoa  tiber 
Meteorologio,  HnUe,  1810;  id.,  tranelutod  by  Cb.  Martins,  Paris,  1843,  p.  115,  pi.  iii. 

(  JE80KB.— PhiloBOpblcal  Magazine,  1857,  voL  xir,  pp.  22-35 ;  1858,  vol.  xr,  pp.  241-^!55. 

I  FiTZ-BOY.— The  Weather  Book,  London,  1663,  p.  391,  pi.  ii,  x. 

V  PoliY.^Sar  doits  oouvoaux  types  de  nnogea  obserrte  &  la  Havana,  dononunda  pal' 
fium  (pallio-cirnis  ot  pallio-eDinnlus)  ot  frBcto-cnmnlos — Contptes-reudnH  de  1'Acad4!mie 
dcs  Scioncod  de  Paris,  18G3,  vol.  M.,  p.  361 ;  AnnoMre  de  la  Soci6t£  HeWoroJogiqne  de 
Fiance,  1863,  vol.  xi,  p.  53. 
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with  their  correspoiuliiig  elements,  and  especially  the  considemhlo 
length  of  time  that  an  observatory  mnst  spend  iu  making  a  good  obser- 
vation, according  to  onr  present  fanlty  method,  ive  are  leas  snrprised 
at  the  little  progress  that  a  study  so  interesting  has  hitherto  made.  I 
must  add  an  important  fact,  which  has  passed  completely  unnoticed :  that 
the  classiG cation  of  Howard  also  is  faulty  iu  the  definition  of  stratus 
and  nimbus.  Kiimtz's  treatise  on  mete»rology  gives  the  following  defi- 
nition of  stratus,  which  has  been  since  blindly  adopted  by  all  meteor- 
ologists :  "  It  is  a  horizontal  band,  formed  at  sunset  and  disappearing 
at  suurise."  On  the  contrary,  Howard's  definition  has  always  been  that 
the  stratus  '■  is  the  lowest  of  clouds,  since  its  inferior  surface  commonly 
rests  on  the  earth  or  water ;  this  is  properly  the  cloud  of  the  night,  the 
time  of  its  first  appearance  being  about  sunset.  It  comprehends  all 
those  creeping  migts  which,  in  calm  evenings,  ascend  in  spreading 
sheets  (like  an  inundation)  from  the  bottom  of  valleys  and  the  surface 
of  lakes,  rivers,  and  other  pieces  of  water  to  cover  the  surrounding 
country."  In  contiunation,  Kiimtz,  describing  the  cirrono- stratus,  re- 
marlts  that  "  these  clouds  form  horizontal  strata.,  which,  at  the  zenith, 
seem  composed  of  a  great  number  of  thin  clonds,  while  at  the  horizon, 
where  we  perceive  the  vertical  projection,  we  see  a  long  and  very  narrow 
band."  Thus  for  the  stratus  we  have  a  horizontal  band,  and  for  the 
cirro-stratus  at  the  horizon  another  band,  lofiff  and  very  narrow.  Accord- 
ing to  this  savant,  between  these  two  bands  there  is  no  distinctive  mark 
save  the  hoar  at  which  they  appear.  But  as  the  bands  cirro-stratus  are 
frequent  exactly  at  the  rising  or  setting  of  the  sun,  it  is  very  difficult  to 
distinguish  these  two  orders  of  clonds.  It  must  be  a<lded  that  the  cirrus 
and  the  cirro-cumulus  show  a  tendency  to  dispose  themselves  in  bands 
parallel  with  each  other,  which  at  the  horizon  may  be  equally  confounded 
with  those  of  stratus  and  cirro-stratus.  As  to  the  origin  of  the  stratus 
can  we,  without  confusion,  give  the  name  of  cloud  to  a  phenomenon 
already  designated  as  mistt  The  sole  connection  which  exists  between 
a  cloud  and  a  mist  is  in  the  first  precipitation  of  vapor  of  water  in  the 
atmosphere,  and  its  greater  or  leas  condensation.  It  is  when  the  mist 
is  elevated  to  the  region  of  inferior  clonds  that  it  is  condensed  under  the 
form  of  a  cumulus,  and  the  visible  vapor  of  water  takes  ita  first  fmius. 
nitherto  the  mist  was  but  a  shapeless  mass  of  vapor  molded,  so  to 
speak,  by  the  accidents  of  the  earth  and  sheets  of  water,  and  following 
the  permanent  or  transient  outlines  of  these  surfaces.  It  seems  that 
Howard's  first  error  was  calling  a  mist  a  clond,  and  the  grave  resiionsi- 
bility  rests  upon  his  successors  of  giving  the  mist  of  this  writer  as  a 
true  cloud  nnder  the  form  of  a  Itorizontal  band.  This  error  has  been 
ext«uded  to  the  different  plates  published  in  1815  by  Forster,  iu  which, 
nevertheless,  the  stratus  is  not  given  as  a  band,  but  rather  as  a  mist 
raised  at  the  horizon.  But  this  representation  is  equally  faulty,  as  it 
gives  no  idea  of  a  mist  covering  the  surface  of  the  earth.  As  early  as 
1820,  in  Brande'a*  work,  the  stratus  appeared  as  forming  a  iMrizovttal 
*  BiiANDES.— Unterancbuogou  znr  Witterangskundo.  Leipzig,  1^0,  p.  385. 
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band,  whicli  was  reproduced  by  KStntz  la  1840,  and  by  Scbiibler"  in 
Ms  four  splendid  eograved  plates  in  1849.  In  flDe,  the  plates  which 
weie  published  by  the  Smithsonian  Institationf  at  Washington,  and 
in  1859  by  the  chart  department  of  the  French  minister  of  marine,} 
to  serve  as  instructions  for  seamen  and  obsen'ers,  were  reproductions 
of  those  of  Kamtz.  The  Freoch  edition  alone  contained  two  plates, 
of  which  the  first  embraced  the  simple  forms  of  clouds,  dmts,  stratus, 
eamulus,  and  nimttta,  and  the  second  the  compound  forms,  cirro-cumu- 
lus, cirro-gtratua,  aud  eumulo-atratve,  with  fonr  variable  drri.  Howard's 
Plate  VI,  OQ  tbe  contrary,  published  in  1803  for  the  first  time,  in  TUloch's 
Philosophical  Magazine,  represents  the  atratus  as  a  mist  spreading  above 
a  lake  surrounded  by  hills.  Thus  far  in  relation  to  the  erroneous  inter- 
pretation given  to  Howard's  stratus.  We  now  proceed  to  note  another 
error  hitherto  propagated,  relati%'e  to  the  nimbus.  In  the  first  place, 
Kamtz's  definition,  which  all  the  lat«  meteorologists  have  adopted,  is 
as  follows :  When  the  c»mulua  is  pile<l  up  and  becomes  more  dense  It 
X>asses  to  the  state  cumuh-stratus,  which  often  takes  at  the  horizon  a 
black  or  bluish  tint  and  passes  to  the  state  of  nimbus,  or  rain-cloud. 
This  is  distinguished  by  its  uniform  gray  tint  and  its  broken  edges,  tbe 
clouds  which  compose  it  being  so  much  confounded  that  it  is  impossible 
to  distinguish  them.  Thus  the  single  primordial  and  distinctive  char- 
acter which  results  from  this  definition  is  that  of  a  rain-cloud,  and  there- 
fore we  shall  call  every  rain-cloud  nimbus,  as  has  been  done  to  the  present 
time.  Its  secondary  charactenstics  are:  Ist,  a  tint  of  uniform  gray; 
2d,  its  edges  broken ;  3d,  confusion  of  all  the  clouds  of  which  it  is  com- 
posed. All  this  gives  no  idea  of  the  most  essential  element,  namely, 
the  real  form  of  the  rain-cloud.  Though  the  definition  of  Kamtz,  and 
other  writers,  is  not  that  of  Howard,  this  observer  has  not  given  one 
more  intelligible  aud  exact.  We  see  that  he  unconsciously  felt  the 
formation  of  raiu-clond,  but  was  not  very  settled  in  his  description.  I 
am  speaking  of  the  double  superposed  stratum,  the  inferior  formed  of 
cumulus,  which  it  designates,  and  the  second  superior  stratum  of  cirrus, 
whose  existence  was  vaguely  felt  by  Howard.  The  remainder  of  his 
definition  is  cumulus  cirro-stratus  vel  nimbus  def.  nubes  vel  nubium  con- 
gerieo  fsupemS  drrataj  pluvian  effundens.  A  cloud  or  system  of  clouds 
from  which  rain  is  falling  is  called  a  rain-cloud.  It  is  a  horizontal  sheet, 
above  which  the  cirrus  spreads,  while  the  cumulus  enters  in  laterally 
and  from  beneath.  In  other  isolated  passages  of  his  long  description 
of  the  nimbus,  the  idea  of  this  double  stratum  appears  yet  more  plainly. 
"  Clouds,  in  any  one  of  the  preceding  modifications,  may  increase  so  as 
completely  to  obscure  the  sky.  Before  this  effect  takes  place  there  ex- 
ists, at  a  greater  altitude,  a  thin,  light  veil,  or  at  least  a  hazy  turbidness. 

'  ScbUblek. — OmndBatze  det  Metoorologie,  Leipzig,  1849. 
I  SMrraeoMiAK  iKsimmoN,  Wasbiugton,  D.  C. 

X  Vaubbchout.— French  tmnBlation  of  the  "  £xplaiuttiaii»  and  Sailing  Directions  of 
Lieutenant  Manrj,"  Paris,  1859,  Ato. 
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"When  this  lias  considerably  increased  vra  see  the  lower  cloads  spread 
themselves  till  they  naite  Id  all  points  and  form  ooe  vni/orm  sheet  It 
will  rain  dnriug  this  state  of  the  two  strata  of  clouds,  one  passing  be- 
neath the  other  and  ea«h  continually  tending  to  horizontal,  oniform  dif- 
fusion, (the  superior  stratum  is  often  seen  in  this  ease  to  partake  otmrrus,) 
although  they  should  be  separated  by  an  interval  of  many  hundred  feet 
in  elevation.  The  intermediate  space  on  these  occasions  is  not  supposed 
to  be  at  any  time  free  from  a  conducting  medium  of  different  watery 
particles,  enabling  the  opposite  electricities  to  neutralize  each  other." 
Hence  we  see  that  this  description  of  Howard's  nimbus  baa  no  conneo- 
tion  with  that  given  by  Karntz  and  the  late  writers,  of  a  cloud  inter- 
mediate in  form,  which,  according  to  the  latter,  is  supposed  to  have  the 
property  of  producing  rain.  It  is  not  the  property  of  any  cloud  to  pro- 
duce rain,  but  it  is  produced  by  the  reunion  by  the  electric  action  and 
reaction  upon  the  aqueous  vapor  of  two  superposed  strata  of  clouds,  the 
superior  being  cirrus  and  the  inferior  cumulus.  It  is  this  latter  cir- 
cumstance that  Howard  bas  neglected  to  properly  establish.  AH  the 
plates  which  have  been  published,  not  excepting  that  of  Howard,  give 
no  idea  of  this  double  stratum  which  constitutes  the  rain-clond,  tJiat 
is,  the  nimbus  of  Howard,  or  properly  my  pallium,  (pallio-cimis  and 
paUio-cumulus.)  I  now  proceed  to  point  out  the  error  equally  inherent 
in  tbe  three  orders  of  clouds  denominated  cumulus,  eumulo-strataSj 
and  stratO'CumiUus,  and  to  show  that  tbey  can  all  be  reduced  to 
the  second  type  of  cumulus.  I  remark,  in  tbe  first  place,  a  great 
confusion,  or  it  may  bo  a  groat  similitude,  between  the  cumulus 
and  tbe  cumulo-stratus ;  afterward  I  observe  in  the  sky  other  cumuli, 
whose  characters  partake  of  more  than  these  two  types ;  for  example, 
H.  Kiimtz's  definitions,  which  are  generally  accepted.  M.  Eiimtz  says : 
"  The  cumulus  is  often  seen  in  the  form  of  a  hemisphere,  reposing  upon  a 
horizontal  hose.  Sometimes  these  hemispheres  are  piled  one  upon  the 
other,  forming  those  great  clouds  accumulated  at  the  horizon,  which 
resemble  at  a  distance  mountains  of  snow." 

Now  for  the  cumulo-stratus:  "When  the  cumulus  is  piled  up  and 
becomes  more  dense,  it  passes  to  the  state  of  cumuloati-atva,  which  often 
takes  at  tbe  horizon  a  black  or  bluish  tint  and  passes  to  tbe  state  of 
nimbus  or  rain-cloud."  Thus,  it  is  sufficient  that  the  cumulus  be  piled 
up  and  become  more  dense  in  order  to  be  changed  into  cumulo-stratus, 
strikingly  implying  great  development  in  the  horizontal  base,  which  is 
not  mentioned,  though  it  is  one  of  the  most  essential  characters  of  this 
type  of  clouds,  'Whilo,  on  the  other  band,  this  horizontal  base  is 
expressly  pointed  out  in  Eamtz's  definition  of  cumulus.  In  a  word, 
these  fundamental  points  are  found  equally  in  the  formation  of  cumulus 
and  cumufo-afmdw .'  1st,  a  horizontal  base;  2d,  a  superior  hemispberical 
dome;  3d,  a  formation  by  increase  from  below  upward.  The  points  of 
difference  as  to  the  cumulo-stratus  rest  upon  tbe  irregularity  of  the 
base  of  the  convex  summits,  and  the  aggregation  from  below  opward ; 
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npon  the  greater  density,  dark  coloring,  and  semblance  of  their  isolated 
masses  to  a  inouutaiii  cliaiu.  These  dift'ereuces  are  so  accideutal  aud 
iaBtguiflcant  that  Howard  aud  Forster  could  not  distiuguish  them 
iu  their  definitioDS,  and  they  are  force<l  to  aver  that  these  characters 
were  found  here  and  there  at  such  points  that  they  were  easily  con- 
founded. We  see  tliere  is  no  reason  to  maintain  a  radical  separation 
aud  a.  double  denomination  for  two  forms  of  clouds  which  arc  of  the  same 
kind  and  whose  sUght  modificatioDs  are  not  even  continued.  It  is 
therefore  more  exact  to  preserve  the  single  denomination  of  cumulus  for 
this  second  type,  which  embraces  at  once  the  two  characteristic  forms 
of  cloud — ou  the  one  side  the  accumulation  of  hemispheres,  and  on  the 
other  the  horizontal  base,  which  are  always  inseparable. 

Let  us  now  pa^  to  Kiimtz's  description  of  atratocumulus :  "It  is 
composed  of  dense  cloudy  masses,  round  or  extended,  badly  defined  at 
the  edges,  which  appear  in  the  afternoon,  increasing  toward  evening, 
until  during  the  night  the  whole  sky  is  completely  covered,  disappeai-ing 
the  next  morning  some  hours  before  sunrise  and  finally  replaced  by  the 
tnie  cumulus.  These  straUtcumuli  are  composed  of  very  dense  versicular 
rapor,  like  the  cumuli  and  cumulo-strati.  They  differ  by  their  dependence 
ou  different  hours  of  the  day;  they  have  also  some  analogy  with  the 
strati  by  reason  of  their  extension,  but  are  distinguished  by  greater 
altitude;  yet  they  approach  the  cumuli.  In  winter  the  strato-cumulwi 
often  covers  the  sky  during  entire  weeks ;  but  as  the  sun  approaches 
the  zenith,  his  rays  dissolve  these  clouds,  the  vapors  rise,  and  the 
cumuli  are  formed."  We  find  again  in  Kiimtz's  definition  of  strata- 
cvmulus  the  siime  confusion  as  in  Howard's  description  of  cumulo-atraiua, 
which  I  pointed  out  above.  The  terms  "cloudy  masses  rounded,  ex- 
tended, or  yet  badly  defined  at  the  edges,"  embrace  three  expressions 
which  are  mutually  exclusive,  so  that  it  is  impossible  to  know  the  true 
form  of  the  cloud,  for  if  the  cloudy  masses  are  rounded  they  are  not 
extended  in  Kamtz's  sense,  and  still  less  are  their  edges  badly  defined. 
As  to  the  physical,  constitution  of  the  strato-cumulus,  it  is  the  same, 
according  to  Kamtz,  as  that  of  cumulus  and  cumulo-stralus,  that  is  to 
say,  composed  of  very  dense  versicular  vapor. 

In  fine,  "  the  strato-cumulus  approaches  the  stratus  by  its  exterior,  but 
is  separated  fhjm  it  by  greater  altitude."  I  have  already  said  that  we 
can  compare  the  stratus-mUt  with  no  other  form  of  cloud.  Hence  no- 
thing remains  but  the  hour  of  the  appearance  and  disappearance  of  the 
sti'ato-cumuluSf  (which  seems  to  be  the  fundamental  distinction  Kamtz 
wished  to  establish,)  to  separate  them  from  the  cumulus  and  cumulo- 
stratus,  added  to  their  continuance  in  winter  for  whole  weeks  at  a  time, 
lu  a  word,  the  straio-cumuli,  with  Kiimtz,  are  the  clouds  of  the  night 
and  of  winter,  predominating  during  the  absence  of  the  solar  rays,  and 
dissolved  on  the  appearance  of  the  sun.  On  this  latter  circumstance, 
we  remark  that  the  distinction  of  clouds  of  the  night  made  by  K£mt9! 
and  Howard  appears  to  have  no  foundation ;  I  have  never  been  able 
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to  perceive  them.  So  true  ia  this,  that  these  two  savants  are  nowise 
agreed  upon  this  point,  which  has  Riven  rise  to  the  new  variety  of  Kiimtz. 
With  Kiimtz,  the  clond  of  night  is  the  strato-cumulus,  while  with  How- 
ard it  is  the  stratus,  Oa  the  other  hand,  since  the  stratus  is  not  a  true 
cloud  according  to  Howard  himself,  but  simply  a  mist  or  hoar-trost,  the 
distinction  between  the  cloud  of  night  and  the  cloud  of  day  must  be- 
come wholly  siix>erllaons.  I  wilt  close  this  i)roof  of  the  non-existence  of 
strato-cumulus  by  reminding  the  reader  that  Kiimtz  himself  told  me 
before  his  death,  without  discussion,  that  he  no  longer  attached  any  im- 
portance to  his  cloud  of  night,  and  authorized  me  to  erase  it  from  the 
nomenclature  of  Howard.  In  the  exposition  of  ray  new  classification  of 
clonda,  published  in  1855,  in  the  Annual  of  the  Meteorological  Society  of 
France,  while  pointing  ont  the  identity  of  the  cumulus  and  cumulo-stratus, 
I  retained  both  these  determinations,  because  the  term  cumulus  did  not 
designate  its  peculiar  cloud-type  as  well  as  cumulostratus.  But,  as  cumu- 
lo-atratua  ia  derived  from  two  species  of  clonds,  it  is  preferable  to  keep 
the  generic  name  of  CMmuZiM  for  the  two  identical  clouds  described  by 
Howard,  attributing  to  them  the  character  given  above. 

DEFIITITION  OF  CLOUDS. 

Every  country,  according  to  its  geographical  position,  topography,  &c., 
has  its  own  type  of  clouds.  Here  the  cirrm  predominates ;  there  the 
cumtilus.  All  these  ditferent  appearances  of  clouds  are  everywhere  in- 
timately connected  with  some  particular  condition  of  climate,  which 
powerfully  influences  health,  agriculture,  navigation,  and  a  thousand 
other  objects  of  importance  to  humanity.  They  show  us  at  every  in- 
stant the  direction,  the  velocity,  and  the  altitude  of  the  superior  cur- 
rents which  afterward  determine  the  winds  at  the  surface  of  the  earth. 
We  may  regard  the  clouds  as  a  weathercock  in  the  sky,  constantly  indi- 
cating changes  so  long  as  a  single  one,  however  small,  exists,  and  there- 
fore a  protbund  study  of  them,  in  their  diverse,  scientiiic,  and  social  ap- 
plications, becomes  of  high  importance.  For  this  we  should  consider 
their  nature,  form,  quantity,  direction,  velocity,  and  azimuthal  rotation, 

Despite  the  scientific  interest  and  the  practical  value  which  is  attached 
to  this  subject,  the  study  of  clouds  is  nnhappily  in  its  infancy.  It  is  rarely 
we  find  clouds  included  in  the  meteorological  registers,  and  when  they 
are  so  the  characteristics  above  mentioned  are  omitted.  Some  observers 
simply  write  "  clouds; "  others  denote  the  form,  or,  it  may  be,  the  quantity, 
the  direction,  or  perhaps  all  these  three  elements,  but  neglect  the  velocity, 
and  especially  the  azimuthal  rotation  to  which  I  was  the  first  to  call 
attention  and  which  is  not  yet  understood, 

We  now  proceed  to  present  the  basis  of  a  new  classification  more  in 
liarmony  with  the  actual  facts  of  the  science,  and  which  is  the  fruit  of 
twenty  years'  assiduous  study  of  clonds  in  the  Antilles,  Mexico,  the 
United  States,  and  Enropc.  From  the  beginning  of  my  meteorological 
Investigations  in  the  tropics,  where  the  eutire  phenomena  of  the  atmo- 
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splicro  a&snme  a  character  of  simplicity  unknown  in  higher  latitudes,  I 
have  more  and  more  felt  the  necessity  of  a  reform  of  Ilowatd's  nom- 
enclature. I  was  nnublo  to  understand  Lis  stratus,  nimbuSf  eumiUo- 
stratm,  and  stratocumulus.  It  was  not  nntil  I  had  an  opportunity'  to 
consult  Howard's  original  work  that  I  jierceived  the  errors  into  which 
Kamtz  and  other  meteorologists  had  fallen.  1  had  then  to  introduce 
into  Howard's  classification  the  modifications  which  the  continued  prog- 
ress of  meteorology  requires,  in  ortler  that  the  nomenelature  may 
he  more  in  harmony  with  our  advances  in  this  line.  I  acknowledge 
with  pleasure  that  Howard's  classification,  which  has  existed  without  a 
rival  for  more  than  half  a  century,  was  originally  based  upon  profound 
study,  directed  by  great  acuteness  of  observation;  unhappily,  however, 
it  is  too  plainly  stamped  by  the  locality  where  his  studies  were  prose- 
cuted, I  refer  to  the  gray  and  cloudy  sky  of  Great  Britain,  whence 
result  his  Btrato-mist,  his  imperfect  distinction  of  the  two  great  strata 
cirrus  and  cumulus,  or  his  nimbus,  (the  rain-clond,)  the  difference  which 
he  has  established  between  cumulus  and  cumulo-stratus,  besides  many 
other  fanlty  details  of  description  in  relation  to  cirrus,  cirro-stratus,  and 
eirro-cumulvs. 

I  shall  now  proceed  to  give  the  derivation  of  my  three  new  clouds. 
'Wbcn  certain  clouds  spread  out  uniformly  over  the  whole  face  of  the 
heavens  and  assume  a  gray  or  ash  color,  nnder  which  state  rain  may 
occur  for  hoars  or  whole  days,  what  name  do  we  give  theml  They  are 
not  Howard's  nimbus,  as  we  conceive  them,  and  as  they  are  generally 
described;  they  are  neither  stormy  nor  electrical ;  they  yield  only  a  fine 
and  continuous  rain.  Under  this  stratum  we  see  constantly  other  clouds 
of  more  or  less  extent,  but  always  isolated,  becoming  lost  in  it  and 
increasing  its  thickness.  But  just  before  this  stratum  be^ns  to  break 
up,  and  during  this  operation,  we  see  these  same  formless  fragments 
detach  themselves  and  fly  to  other  regions.  This  inferior  stratum  is  not 
alone;  for  when  its  disruption  is  completed  we  see  through  it  another 
stratum  of  clouds,  whiter  and  less  dense,  which  breaks  up  in  its  turn, 
and  oTids  by  disappearing  in  an  opposite  direction  to  that  of  the  inferior 
stratum.  Have  we  a  name  for  this  variety  of  cloud  so  common  in  time 
of  raiu  from  the  inter- tropical  regions  to  high  latitudes,  especially  in 
winter  during  the  fall  of  snow!  Does  Howard's  term  nimhus  and  his 
description  of  it  answer  for  its  designationf  Certainly  not.  We  apply 
the  name  nimbus  to  the  single  storm-cloud,  as  well  as  to  this  inferior 
stratum,  or  tx>  the  united  strsfta,  and  this  without  electrical  manifesta- 
tions. To  this  cloud  I  give  the  name  pallium.  When  the  superior 
stratum  is  formed  of  cirrus  it  constitutes  the  palliocirrus,  and  when  the 
inferior  stratum  is  formed  of  cumulus  it  constitutes  the  palliocumulus. 
The  fragments  of  clouds,  which  differ  entirely  from  the  cumulus  or  cumulo- 
stratus,  are  the  fracto-cumulus. 

From  what  has  been  said,  the  necessity  of  distinguishing  those  two 
strata  by  different  names  is  evident;  but  this  necessity  results,  more- 
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over,  from  the  fact  that  the  strjitnm  of  cirrus  is  formed  many  hoars,  aod 
even  days,  before  that  of  cumulm,  especially  in  the  eqaatorial  regions, 
aud  disappears  after  it.  Without  this  distioetioii,  we  are  obliged  to  call 
the  first  stratam  of  thepaUium  cirruSf  and  tbe  second  cumulus;  bat  as, 
nnder  this  state  of  strata,  the  form  and  physical  properties  of  cirrus  and 
cumulus  change  completely,  confusion  and  errors  coatinnally  result. 

Begarding  Howard's  classification  as  a  whole,  while  retaining  the  two 
types  of  cirrus  and  cumultis,  together  with  his  two  derivative  clouds, 
cirro-stratus  and  cirro-cumulus,  I  reject  entirely  his  stratus,  nimbus,  and 
cumulo-Btratut,  as  well  as  tbe  strato-ewmulus  of  Kftmtz,  for  the  following 
reasons :  The  stratus,*  because  it  is  not  (according  to  Howard)  a  clood 
propexly  so  called,  but  a  mist,  or  hoar-frost,  or  the  effect  of  optical  illu- 
sion, a  cirrus,  cirro-stratus,  or  cirro-cumulus,  seen  in  perspective  near  the 
horizon  J  the  nimbus,  for  the  reason  that  the  name  is  an  inesact  denom- 
ination applied  to  an  idea  as  vagne  as  it  is  incorrect  from  tbe  moment 
that  cumulus  is  not  truly  rainy,  as  far  as  it  is  found  displayed,  forming 
a  stratum  as  dense  in  appearance  aud  below  a  second  superior  stratum 
of  eirnu,  equally  rainy;  the  eumu{o-«trat«8,  because  it  differs  in  nothing 
from  cumulus,  according  to  Howard's  own  definition,  these  two  forms 
possessing  in  common  the  three  fundamental  characteristics  of  his  cload- 
types  and  their  derivatives,  namely,  horizontal  bases,  superior  hemi- 
spherical basins,  and  the  ascending  aggregation  of  their  aqaeous  parti- 
cles ;  and,  lastly,  strato-cumulus,  (Kiimtz's  cloud  of  night,)  because  this 
modification  answers  no  better  to  clouds  of  nigkt  than  Howard's  atratuSf 
and  becaase  its  other  characteristics  correspond  to  cumulo-stratus. 

On  the  other  hand,  as  I  have  said  before,  I  substitute  for  nimbus  the 
pallium,  which  I  subdivide  into palliooirrus  and pallio-eumulus,  accord- 
ing as  its  stratum  is  composed  of  cirrus  or  cumulus.  This  term  has  tbe 
triple  aidvantage  of  embracing  tbe  character,  tbe  form,  and  the  effect,  aa 
tbe  cirrus  or  cumulus  forms  the  rainy  stratum,  I  introduce,  in  fine,  the 
definition  of  a  second  intermediate  form,  which  can  be  rigorously  distin- 
guished from  tbe  preceding  by  the  double  relation  of  cause  and  effect. 
This  is  the  fracto-cumulus,  fragments  of  cloud  floating  about  without 
determined  form.  Before  their  transformation  into  cumulus,  tbey  are 
precipitated  or  detached  from  tbe  inferior  surface  of  palliocumulus,  and 
are  spread  out  in  horizontal  bands  at  tbe  top  of  tbe  cumulus  on  tbe  ap- 
proach of  gusts  of  wind.  Tl\eBe  fractoctimuli  differ  from  the  cumulus 
in  that  they  have  neither  the  horizontal  base  nor  the  superior  hemi- 
spherical form,  while  they  are  not  much  extended;  but  when  they  are 
a  little  more  increased  we  see  at  once  forming  at  the  center  of  the  frag- 
ment a  space  more  denije  and  blackish  than  tbe  rest,  which  gradually 
settles  until  it  constitutes  tbe  horizontal  base  of  the  cumulus,  (rcl  cu- 

'  lo  Hoif  ard'D  Piute  TI,  pubUsbed  in  Tilloch'a  PbilosopbicalMagaEino,  io  1803,  he  rep- 
KeeDts  this  clouil  us  a  miat  spreEtding  above  alokosurroaDdedbyhills.  All  ancceedlDg 
■neteoiologiaU  have  inUnnderstood  this  plut«,  and  gi<rea  tbe  ilralM  ua  a  band  spread 
oat  at  tbo  borizoa. 
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mulostratiis,)  tlie  upper  part  becoming  rounded  hy  degrees.  Thus  the 
/racto-cumulus  is  tlie  infancy  of  the  cumultis,  otherwise  called  cumulo- 
stratus,  the  terras  being  syaouymous. 

This  new  classifleatiou  is  wholly  basecl  upon  t!te  nature,  the  form,  the 
quantity,  the  direction,  the  velocity,  and  azimuthal  rotation  of  the  clouds 
of  each  stnitum,  fully  characterized  by  the  origin,  intimate  constitution, 
and  meteoric  products  of  the  vesicular  vapors  and  congealed  particles 
\vhich  constitute  them;  for,  iu  the  intimate  nature  of  clouds,  there  is  . 
one  fundamental  condition  to  be  established,  depending  upon  the  phy- 
sical force  which  first  acts  upon  their  constitution:  It  is  the  element  of 
heat.  Clouds  are  therefore  distinguished  into  si\ou:-cloitdsa.nA  ice-clouds, 
of  which  the  constituent  particles  are  more  or  less  congealed ;  then  into 
clouds  of  aqueous  vapor,  of  which  the  vesicles,  empty  or  full,  float  iu  a 
medium  above  the  freezing-point. 

Under  this  fundamental  aspect,  there  are  but  two  types  of  clouds, 
properly  so  called,  the  cirrus  and  the  cumulus.  To  the  cirrus  are  attached 
three  transitional  forms,  the  cirro-atratits,  cirro-cumulus,  zntlpallio-cirrns  ; 
and  to  the  cumulus,  two  other  transitional  forms,  the  pallio-eumulus  and 
the  f racto-cumulus. 

The  following  is  a  table  of  my  new  classification  of  clouds  compared 
with  that  of  Howard : 


First  typo Cirriw. 

Derivatives .,  --  <  „. 

(  Cirro-cumulua. 

Sccoml  typo Camulaa. 

Dorivativea Cumulo-stratus. 

Third  typo SIratai. 

Deri  veil  from  the  three  types. -Niinhas. 


KEW 

First  type Ciitm* 

f  Cirro-stratus  ... 

Derivatives <  Ciiro-cnniDliiB  .. 

l,PaUioH:irriis 

Second  type Cunulua 


The  nomenclature  I  have  adopted  appears  more  in  accordance  with 
the  nature  of  clouds,  for  this  reason,  that  the  two  types,  mrrusaud  cumu- 
las,  are  strictly  based  upon  the  constitution  of  ice  and  s^tow  clouds  and 
of  clouds  of  aqueous  vapor ;  while  there  is  no  proof  of  the  existence  of 
Howard's  third  type,  since,  according  to  this  savant,  it  is  a  mist  which 
overspreads  the  earth  at  sunset,  but  is  raised  in  the  morning  at  the  first 
appearance  of  the  sun.  My  nomenclature  offers  the  same  numb^  of 
cloud  forms;  that  is  to  say,  seven,  two  types  and  five  derivatives. 

The  order  in  which  the  clonds  ate  placed  in  my  table  corresponds  at 
tbe  same  time  to  the  order  of  theio^jipiearance,  from  the  highest  regions 
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of  the  cirrHS  down  to  those  nearest  the  earth  where  the  fraeto-cnmttltta 
is  produced,  as  tho  vapor  of  water  passes  from  the  state  of  frozen  par- 
ticiea  to  that  of  aqueous  globules,  or  vice  versa.  However,  the  pallia- 
cumulus,  which  serves  as  a  trausition  from  the  two  types  and  their  deri- 
vatives, is  fouud  a  little  more  elevated  than  the  cumulus, 

I  have  thought  it  proper  to  modify  Forstcr's  uomenclatare  by  snbsti- 
tuting  names  more  iu  harmony  with  the  form  amd  nature  of  clouds.  I 
give,  iu  coutiuuatiou,  the  old  and  the  new  classifit^non : 


FonUr'*  uammcUtim.        Posj'i  1 

Cirrus Curi-cloud Curtcload. 

CiiTo-atratna (Tonfrcloud Thrcad-cioud. 

Cirro-cumulus Sojiifcr-clouil CiiTdled-c\oviA. 

Pallio-cirrus £Aee^olond. 

Cnmnlus fitocien-cloud ifounf-cloDd. 

PitUio-oumulns Jiatn-clond. 

Fracto-cumnlua ^'ind-cloud. 

With  the  exception  of  cirrns,  whose  name  curi-cloud  approaches  near- 
est the  form  of  that  cloud,  nil  tbe  determinations  have  been  changed. 
The pallio-cumulug  replaces  the  nimbus,  also  named  rain-cloud. 

I.— Cirrus,  (Howard.) 

Curl-clou^ — cirrua,  so  named  by  Howard,  (the  "cat's-tail"  of  sailors, 
Ulnstratioii  No.  I,  figs.  1,  2,)  is  composed  of  filaments  ^hich  resemble  a 
twisted  tuft  of  curled  hair,  (illustration  Ko.  I,  figs.  3,  4,)  plumage,  (fig, 
6,)  the  flowing  tail  of  a  horse,  (illustratloD  So.  H.  fig.  6,)  or  a  fine  pencil, 
(illustration  No.  Ill,  fig.  7;)  at  other  times  are  disposed  in  long,  straight 
bands,  parallel  to  each  other,  or  divergent,  palmated,  or  like  a  herring- 
bone or  vertebral  column,  (illustration  So.  IV,  fig.  8,)  their  greater  axis 
oriented  according  to  the  sailing  of  the  cloud  aud  the  direction  of  the  wind 
at  that  altitude,  which  soon  makes  itself  felt  at  the  surface  of  the  earth. 
When  it  forms  two  or  more  systems  of  straight,  parallel  bands,  by  an 
effect  of  perspective  they  appear  to  diverge  from  their  point  of  depart- 
ure at  the  horizon,  and  to  converge  toward  the  point  of  the  horizon  op- 
posite, as  do  the  rays  of  the  rising  and  setting  sun. 

The  cirms  is  always  white — sometimes  brilliant,  sometimes  pearly- 
dull.  The  earliest  and  latest  reflections  of  the  solar  rays  upon  these 
clouds  color  them  with  a  delicate  rosy  tint,  more  or  less  intense,  accord- 
ing to  their  density.  Their  movement  is  exceedingly  slow,  and  their 
altitude  is  not  less  than  10,000  yards,  (more  than  six  and  a  quarter 
miles.)  These  clouds  are  the  highest,  apparently,  slowest,  most  rarifled, 
most  variable  in  their  forms,  and  the  most  extended.  The  appearance 
or  disappearance  of  cirrua  proclaims  the  end  or  the  commenoement  of 
good  weather.  The  barometer  sinks  and  theu  rises,  all  the  accompany- 
ing meteorological  phenomena  undergoing  a  similar  change.  We  quote 
&om  Howard: 

Thoy  are  first  indicated  bj  ft  few  threnda  penciled,  na  it  were,  on  tbe  aky.  Theae  in- 
creiLie  in  leofftb,  and  now  ones  are  in  the  mean  time  added  to  thein.    Often  tbe  flcat- 
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riae  to  othere.  The  increase  is  sometimea  perfectly  iDdeterminate ;  at  others,  it  baa  a 
very  decided  directioD.  Thus  the  first  few  threads  being  once  formed,  the  reinaiDdei 
■will  be  propagated  in  one  or  more  dircctiona  laterally,  or  obliquely  npword  or  down- 
ward, the  direction  being  ofl«n  the  same  in  a  great  Dumber  of  cload£  viaible  M  the 
same  time;  for  the  obliqtts,  deacendiug  tofta  appear  to  converge  toward  a  point  in  the 
horizon,  and  the  long,  Btiaight  streaks  to  meet  in  opposite  points  therein ;  which  ic 
tho  optical  effect  of  pniallel  eiteiision.  The  upward  direction  of  the  flbeni  or  tutlts  of 
this  cloud  is  found  to  be  a  decided  indication  of  rain,'  the  downward  as  decidedly  indi- 
catea  tail  weather.  Their  duration  is  uncertain,  varying  from  a  few  minotes  after  the 
first  appearance  to  on  extent  of  many  honre,  and  even  days.  It  is  long  when  they 
appear  alone  and  at  gieat  heights,  and  shorter  when  they  are  formed  lower  and  in  the 
vicinity  of  other  clouds.  This  modification,  although  in  appearaoc«  almost  motionless, 
is  Intimately  connected  with  the  variable  motions  of  the  atmosphere.  Considering 
that  donds  of  this  kind  have  long  been  deemed  a  prognostic  of  wind,  it  is  extraordi- 
nary that  the  nature  of  this  connection  should  not  have  been  more  studied,  as  tho 
knowledge  of  it  might  have  been  productive  of  naofiil  resolto.  In  fair  weather,  with 
light,  vaiiable  bieesee,  the  sky  is  seldom  quite  clear  of  small  groups  of  the  obliqn« 
eimt,  which  frequently  come  on  from  the  leeward,  imd  the  direction  of  their  increase 
is  to  windward.  ContJuued  wet  weather  is  attended  with  horizontal  sheets  of  this 
cloud,  which  subside  quickly  and  pass  into  the  cirro-straliu.  Before  *lorm»  they  ap- 
pear lower  and  denser,  and  usually  in  the  quarter  oppoa[t«  to  that  from  which  the 
storm  arises.  Steady,  high  winds  are  also  preceded  and  attended  by  streaks  mnning 
across  the  sky  in  the  direction  they  blow  in. 

IL— ClKBO-STEATUS,  (HOWARD.) 

Thread-eloud,  (illastrations  Nos.  V  and  VI.) — Howard's  cirro-stratus  is 
dIstiDguiahed  ftom  the  pure  cirrm  by  its  filaments  being  smaller,  more 
compact,  more  ramified,  and,  so  to  say,  completely  stratified.  They  are 
lower  and  more  dense,  for  the  san's  rays  often  pierce  tbem  ^ith  difficulty. 
Their  whitish  tint  is  clearer,  and  it  becomes  rose-color  in  similar  ctrcam- 
etances.  Their  motion  is  a  little  more  rapid.  Wbenatthehortzon,weonly 
seeing  the  vertical  projection,  they  take  the  appearance  of  a  long  and  very 
narrow  band.  According  to  Howard, "  this  clond  appears  to  result  &om 
the  subsidence  of  the  fibers  of  the  citrus  to  a  horizontal  position,  at  the 
same  time  that  they  approach  each  other  laterally.  The  form  and  rela- 
tive position,  when  seen  in  the  distance,  frequently  give  the'idea  of 
shoals  of  fish.  Yet  in  this,  as  in  other  instances,  the  structure  must  be 
attended  to  rather  than  the  form,  which  varies  mucb,  presenting  at 
times  the  appearance  of  parallel  bars,  or  interwoven  streaks  like  tho 
grain  of  polished  wood.  It  is  thick  in  the  middle,  and  attenuated 
toward  the  edge.  The  distinct  appearance  of  a  cirrut,  however,  does 
not  always  precede  the  production  of  this  and  the  last  modification. 
The  cirro-stratus  precedes  wind  and  ram,  the  near  or  distant  approach 
of  which  may  sometimes  be  estimated  from  its  greater  or  less  abund- 
ance and  permanence.  It  is  almost  always  to  be  seen  in  the  inter- 
valsof  storms.  Sometimes  this  and  the  cirro-cumulus  appear  together 
in  the  sky,  and  even  alternate  with  each  other  in  the  same  clond,  when 
the  different  evolutions  which  ensue  are  a  curious  spectacle ;  andajudg- 
ment  may  be  formed  of  the  weather  likely  to  ensue  by  observing  which 
modification  finally  prevails.  .The  cirro-stratus  is  the  modification  which 
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most  firequent)y  exhibits  the  phenomena  of  the  solar  and  lunar  halo,  and 
(as  inferred  from  a  few  observations)  also  the  parhelion  and  paraselene. 
Hence  the  reason  of  the  prognostic  of  fonl  weather,  commonly  drawn 
from  the  appearance  of  halo.  The  frequent  appearance  of  halo  in  this 
cloud  may  be  attributed  to  its  possessing  great  extent  at  such  times 
-with  little  perpendicular  depth,  and  the  requisite  continuity  of  substance. 
This  modification  is,  on  this  account,  peculiarly  worthy  of  inyestiga- 
tion." 

m. — CiEEo-oumrLus,  (Howaed.) 

CurdUdclottd,  (illustrations  Nos.  VU  and  YIII.) — It  is  snffleient  that  the 
drro-stratita  sinks  a  little,  or  that  the  temperature  of  the  region  it  occu- 
pies be  slightly  elevated,  in  order  to  give  birth  to  Howard's  eirro-cumu- 
lua.  lu  the  first  place,  the  axes  of  the  atria  grow  round ;  tlien,  by  de- 
grees, the  entire  stratification  becomes  so,  until  it  resembles  carded  cot- 
ton, which  we  call  frizzled  clouds  or  curdled  sky ;  in  French,  when  it  ia 
completely  covered,  mouUmn^a  or  pommeU;  in  Spanish,  cielo  empedrado. 
On  the  contrary,  if  the  cirro-cumulus  is  elevated  a  little,  or  the  tempera- 
ture is  lowered,  it  returns  to  the  type  of  cirro-stratus. 

The  cirro-cumulus  is  more  dense  and  lower  than  the  cirro-stratus,  from 
which  it  is  derived,  though  generally  the  edges  of  the  small  accumula- 
tions or  of  the  entire  mass  of  cloud  are  transformed  into  cirro-stratua, 
wherever,  firom  a  greater  elevation  or  a  lower  temperature,  the  congela- 
tion is  more  vigorous.  Its  motion  is  also  more  rapid,  its  color  slightly 
grayish,  and  it  may  be  tinged  rose-color  or  rather  reddish. 

The  cirro-stratus,  and  especially  the  cirro-cumulus,  is  remarkable  from 
a  characteristic  of  the  highest  importance,  which  has  escaped  thesagacity 
of  Howard  and  his  successors,  viz,  the  distribution  of  congealed  aqueous 
vapor.  It  exists  in  the  most  fautastlcal  combinations,  reproducing  all  the 
formations  of  onr  continents  and  seas.  Here,  a  deep  bay  with  promon- 
tories, capes,  peninsulas,  isthmuses,  &c.;  there,  a  river,  brooks,  lakes, 
&C.;  farther  on  vast  continents  aud  open  seas.  The  outlines  and  the 
entire  mass  of  each  of  these  are  besprinkled  with  drro-eumulia,  some- 
times edged  with  cirro-stratus,  whose  volumes  of  little  halls  diminish  and 
vanish  &om  center  to  circumference,  while  in  the  empty  spaces  is 
the  purest  azure  of  the  heavens.  (Plate.)  Should  It  be  a  lake,  the 
water  will  be  represented  by  the  blue  sky,  and  terra  Jirma  by  the  cirro- 
cumubts  which  snrrouuds  it.  By  carefully  studying  all  these  transfor- 
mations, we  can  observe  in  them  a  striking  analogy  to  the  phenomena 
of  the  precipitation  and  congelation  of  clew.  There  must  be  at  this 
altitude,  in  the  same  stratum,  oue  above  the  other,  portions  of  the  atmo- 
sphere having  different  degrees  of  density  and  of  temperature,  in  order 
that  the  congelation  of  aqueous  vapor  should  take  place  in  so  variable 
a  manner. 

The  influence  of  cirrihcumulus  npon  the  temperature  at  the  surface  of 
the  earth  is  so  marked  that  the  human  body  feels  it  at  once.  A  curdled 
sky  at  the  new  inoou,  ob  a  calm  night  in  the  txopics,  Is  a  sky  company 
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lively  glacial,  aa  effect  probably  due  to  the  nearDCSs  and  the  qnandty 
of  snow  which  compose  this  tjpe  of  cloud. 

The  cirrus  beiug  much  more  elevated  and  the  cirro-stratus  mnch  less 
abundant,  although  both  formed  of  glacial  aiglets,  have  not  the  same 
influence  on  terrestrial  temperature.  Acconling  to  Howsrd,  the  cirro- 
cumulm  is  formed  from  a  cirrus,  or  a  number  of  small  separate  cirrus 
by  the  fibers  collapsing,  as  it  were,  and  passing  into  small,  roundish 
masses,  in  which  the  texture  of  the  cirrus  is  no  longer  discernible, 
although  they  still  retain  somewhat  of  their  relative  arrangement.  This 
change  takes  place  either  throughout  tho  whole  mass  at  once,  or  pro- 
gressively from  one  extremity  to  the  other.  In  either  case  the  same 
effect  is  produced  on  a  number  of  adjacent  cirri  at  the  same  time  and 
in  the  same  order.  It  appears  in  some  instances  to  be  accelerated  by 
the  approach  of  other  clouds.  This  modiflcntiou  forms  a  very  beautiful 
sky,  sometimes  exhibiting  numerous  distinct  beds  of  those  small  con- 
nected clouds,  floating  at.  difierent  altitudes.  The  cirro-cumulus  is 
frequently  seen  in  summer,  and  is  attendant  on  warm  and  dry  weather. 
It  is  also  occasionally  and  more  sparingly  seen  in  the  intervals  of  showers 
and  in  winter.  It  may  either  evaporate  or  pass  to  the  cirrus  or  cirro- 
stratus. 

IV.— Pallium,  (Poey,)  (vel  nimbus,  Howard.) 

Under  the  generic  nameof  j»[{{tKni  I  have  classed  two  forms  of  cloud, 
which  present  the  appearance  of  a  mantle  or  veil  of  considerable  extent, 
of  very  compact  texture,  well  defined  at  the  edges,  of  excessively  slow 
motion,  and  embracing  the  visible  vault  of  the  sUy,  As  (he  pallium  ia 
formed  of  cirrvs  or  of  cumulus,  it  is  distinguished  into  pallio-cirrua  and 
pallio-cumulus.  The  appearance  of  this  cloud  signalizes  bad  weather, 
and  its  disappearance,  good  weather. 

The  stratum  of  pdllio-cirrus  is  first  produced,  and  some  hours  or  days 
afterward  that  of  pallio-cumulus  is  formed  under  it.  These  two  strata 
remain  ia  view  at  a  certain  distance  from  each  other,  and  in  their  recip- 
rocal action  aud  reaction  are  accompanied  with  storms  and  heavy  rains, 
aud  with  considerable  electric  discharges.  They  are  both  clectrided, 
but  with  contrary  sigua ;  the  superior  stratum  of  cirrus  is  negative,  aud 
the  inferior  one  of  cumulus  is  positive,  tho  same  as  the  rain  which  is 
disengaged,  while  the  electricity  of  the  air,  at  the  surface  of  tho  earth, 
is  negative.  But  when  these  two  strata  attract  each  other  a  discharge 
is  produced,  and  the  inferior  stratum  continues  to  pour  out  the  surplus 
water  it  contained,  without  giving  any  sign  of  electricity,  more  than  the 
air  in  contact  with  the  earth.  This  state  continues  until  the  inferior 
stratum  opens,  afterward  the  superior,  and  then  disappear,  one  after 
the  other,  fine  weather  succeeding.  The  pallium  chiefly  predominates 
during  the  rainy  season,  in  tropical  regions,  and  in  the  higher  latitudes 
during  winter,  at  the  time  of  falls  of  suow.  A  part  of  the  palliocumulus, 
which  has  not  been  reduced,  or  has  not  been  scattered  to  other  regions, 
gathers  at  the  horizon,  and  is  transformed  into  the  cumulus.    As  to  the 
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pallio-drrus,  it  disappears  entirely  if  fiue  weather  18  uinintniiied.    Let  us 
mw  eee  wliat  are  tlie  iuliereiit  characters  of  tb6  t\fO  jtallio. 

v.— Pallio-cikkus,  (Poiir.) 

5)iffi(-cfoud,(il]u8trationN'o.IX.) — ^Thej)a!(iO-ciVni«isforine(lbytlieaccn- 
uolatioa  uf  a  cirro-cumulus,  wbicb  is  visibly  siukiag,  or  appears  already 
fomied  toward apoint of  tbo  borizon  in  tbe  atnvtutii,corresx>oii<ling  to  tbJs 
latter  typo.     lu  tbe  first  case  it  is  a  little  lower,  more  dense,Iess  compact, 
more  rapid  in  its  moveuiciit,griiyisb,  and  often  shows  some  tracesofiJoIari- 
zation.    In  tbe  secoiid  case  it  is  a  little  higher,  less  dense,  more  compact, 
less  rapid,  pearly  whitish,  impenetrable  to  tbe  solar  rays,  and  without  a 
trace  of  polarization.    In  the  two  cases  it  appears  generally  in  tbe  south- 
westerly horizon,  showing  tlie  presence  of  the  superior  eqnatoria!  cur- 
rent, and  detennining  the  fall  of  rain  while  it  remains  above  and  oppo- 
site the pallio-cumtdus.    W'ben  a  breach  is  made  in  thisluferior  stratnin 
it  is  speedily  producetl  in  that  of  the  paUioeirrtta  ;  sometimes  it  has 
already  been  formed  in  the  latter.    After  the  rupture  of  this  stratum, 
the  pallio-drrus  iB  transformed  into  cirro-cumiilita,  staAAcd  with  elrro- 
ttratiis.     On  tho  approach  o(  pallia  cirrus  wo  observe  the  following  me- 
teorological manifestations :  the  barometer  falls,  the  thermometer  rises, 
the  relative  humidity  tucrenscs,  the  tension  of  vapor  diminishes,  and 
a  little  after  the  wind  at  tbe  earth  is  felt  from  that  direction.  > 

VI.— CUMXTLUS,  (Vel  CITMULOSTRATUS,)  (HOWARD.) 

JIfo«H(-cZ(>Md,(innstration8Nos.XandXI.) — Howard's  ci/niMiiM,{orc«ni«- 
lo-stratas,)  summer  and  a(|ueous  vesicle  clouds,  (the  "  cotton-ball  ■ "  of  sail- 
ors,) always  appear  in  the  form  of  ahemispbereorarcsofacircle,andrepose 
*;  upou  a  horizontal  base.  When  these  hemispheres  are  piled  upon  one  an- 
other, there  are  formed  great  clouds  accumulated  at  tbe  horizon,  similar  to 
mounfcaina  in  the  distance  covered  with  snow.  Their  contours  take  many 
forme,  human,  animal,  and  of  every  kind,  more  or  less  bizarre  and  fan- 
tastic, which  Inspired  the  poet  Ossian  with  bis  finest  images,  and  have 
given  rise  in  mountainous  countries  to  many  popular  traditions. 

When  tbe  cumulus  moves  along  the  horizon,  it  is,  excepting  fraeto- 
cumulus,  tbe  most  rapid  of  all  clouds.    But  when  it  is  piled  up  along 
the  horizon,  in  summer  toward  the  south,  in  winter  toward  tbe  north, 
'   it  ie  excessively  slow,  and  remains  a  whole  day  scarcely  moving.    It 
j  then  extends  periieudicularly  or  obliquely  toward  the  zenith.     Its 
I    roundish  summit  is  of  a  glittering  whiteness,  and  wheu  elevated  high 
j    enough,  it  is  dyed  rose  color  morning  and  evening  like  the  cimis.    The 
t    center  of  the  cloud  is  grayish,  the  base  slate  color  or  block.    The  baso 
;    of  the  cumulus  always  rests  upon  the  horizou,  and  is  little  elevated  dnr- 
ing  a  storm.    It  follows  the  direction  of  surface  winds.    Upon  tho  pla- 
teau of  the  valley  of  Mexico,  the  eumulu«  completely  disappears  during 
tbe  winter  half  of  the  year,  and  appears  anew  during  the  other  six 
mouths.    In  summer  it  appears  about  eight  or  nine  o'clock  ia  the  mom- 
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JDg.  It  attains  ita  highest  elevation  from  two  to  three  o'clock  in  the  nf- 
ternuon,  during  the  greatest  heat,  after  n'hich  it  fades  away  gradually, 
and  a  little  after  sun-down  disapiieara  entirely  behind  the  hills.  Thus 
citmulua  in  Mexico  is  only  visible  in  summer  aud  duriug  the  day.  How- 
ard says: 

Clouda  in  this  modificatioQ  ore  coiumoaly  of  tlio  most  dense  stractDre ;  they  are 
formcl  in  tbe  lower  atmospliuro  aad  moTo  along  with  the  current  which  is  next  the 
earth.  A  Bnutll,  irregular  spot  first  appears,  and  la,  as  it  wore,  the  nuekiu  un  which 
thoj  iDcreose.  The  lower  surface  oontinnea  irregularly  plauo,  while  the  upper  rises 
into  conical  or  hemispherical  heaps,  which  may  an«rwnid  continao  long  nearly  of  the 
same  hulk  or  rapidly  grow  to  the  size  of  mountains. 

In  the  former  esse  they  are  usually  uDmerous  and  near  together,  in  the  latter  few 
and  distant ;  hot  whether  there  are  few  or  many,  thuir  iasee  lie  always  Dearly  in  one 
horizontal  plane ;  and  their  increase  upward  is  somewhat  proportionate  to  the  extent 
of  base,  and  nearly  alike  in  mauy  that  appear  at  once. 

Their  appearance,  increase,  and  disappoaranca  in  /air  weather  ore  often  periodical 
and  keep  pace  with  the  temperature  of  the  d&y.  Thus  thoy  will  begin  to  form  some 
hours  after  sunrise,  arrive  at  their  maximum  in  the  hottest  part  of  the  afternoon,  then 
go  on  diminishing,  aud  totally  disperse  about  eaDset. 

But  in  ekangeable  weather  thoy  partake  of  the  vicissitudes  of  the  atmosphere;  lome- 
timea  evaporating  almost  as  soon  as  formed ;  at  otheia  suddenly  forming  and  as  quickly 
passing  to  the  compound  modifications. 

The  eumului  of /air  weather  has  a  moderate  elevation  and  extent,  and  a  well-defined, 
rounded  snrfaoe.  Previous  to  rain  it  increases  more  rapidly,  appears  lower  iu  the 
atmosphere,  aud  with  its  sur&ce  full  of  loose  fieeoes  or  protuberances. 

The  formation  of  large  oumuliu  to  leeward  in  a  strong  wind  indicates  the  approocli 
of  a  calm  with  rain.  When  they  do  not  disappear  or  subside  about  sunset,  but  con- 
tinue to  rise,  thunder  is  to  be  expected  in  the  night. 

Independently  of  the  beauty  and  magniSceoce  it  adds  to  the  fooe  of  nature,  the  cumnlna 
serves  to  screen  the  earth  from  the  direct  rays  of  the  sun;  by  its  multiplied  rcfluetioua 
to  diffuse,  and,  as  it  were,  economize  the  light,  aud  also  to  convey  the  product  of  eva- 
poration to  a  distance  firom  the  place  of  its  origin.  The  relatioos  of  the  camulitt  witU 
the  state  of  the  barometer,  &c.,  have  not  yet  been  enough  attended  to. 

VII. — Pallio-ccmclcs,  (PoEt.) 
.Gam-cloud,  (illustration  yo.  XII.) — TbepaUio-cumuIus  is  produced  by  the 
accnmulation  of  fracto-cumuluSf  which  is  gradually  extended  under  the 
form  of  auniform  and  compact  stratum.  This  stratum  is  constantly  sus- 
tained by  the  entrance  of  new  fraeto-cumttU,  which  increase  its  thickness 
until  rain  begins ;  then  thefractocumulua  ceases  to  penetrate  it,  and  passes 
along  the  stratum  of  pailio-cumulua,  but  before  the  end  of  the  rain  it  is  dis- 
engaged anew  &oai  the  stratum,  ■which  grows  thin,  is  broken  up  and  dis- 
appears. The  pallio-eumulug  is  lower,  more  dense,  less  compact,  more 
rapid  than  the  pallio-cirrus,  and  is  slate-colored  or  grayish.  The  thicker 
and  more  compact  this  stratum  is,  the  longer  will  the  rain  continue  ; 
bat  as  soon  as  a  breach  Is  made,  it  disengages  fragments  of  cumnlusj 
(Jracto-cumulua,)  which  rapidly  disappear,  while  the  remainder  are  piled, 
np  at  tbe  horizon  in  tbe  form  of  eumulua.  Tbe  pallio-eumulm  apiiears 
almost  always  from  the  northeast,  showing  tbe  inferior  polar  curreut, 
which  soon  reaches  the  surface  of  the  earth.  I'he  meteorological  mani- 
festations determined  by  them  are  inverse  to  those  of  pallincirrua  ;  tbe 
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barometer  riBes,  the  thermometer  falls,  the  relatdve  hamidity  dimin- 
ishes, aud  the  teusion  of  aqueous  vapor  increases. 

Tin.— Feaoto-cumulus,  (PofiT.) 

Wind-cloud,  (illnstratioDS  Nos.  XIII  aod  XTV.) — Tbeclouds  which  I  hare 
denominated /rocto-cumuliw are  isolated  fragmentsofcumultw, more orless 
considerahle,withontdeterminateform,jaggedattheedge8,  the  lowest  and 
moat  rapid  of  all,  and  whitish,  grayish,  or  slate-oolored,  according  to  their 
density.  Aa  soon  aa  an  invisible  storm  has  brolien  out  in  the  distance,  we 
see  them  moving  with  great  rapidity,  almost  grazing  the  highest  bnildings 
and  tallest  trees;  their  borders  are  greatly  torn  and  white,  contrasting 
strongly  with  the  grayish  stratum  of  superior  palUo-eumulns,  They  are 
visible  day  and  night,  and  oft«n  traveiBe  the  firmament  from  northeast 
to  Boutllwest  without  interruption  for  many  days,  while  the  sky  above 
and  in  the  intermediate  spaoe  is  perfectly  clear.  In  winter  we  see  them 
alone  under  a  blue  sky,  sending  in  their  passage  to  the  zenith  iuter- 
mpted  showers  of  rain,  accompanied  by  strong  gusts  of  wind,  which 
occasion  a  very  slight  elevation  and  oscillation  in  the  barometric  column. 
In  the  Antilles  these  clouds  produce  the  disagreeable  winter  rains,  and 
in  Europe  the  March  storms.  They  generally  follow  the  direction  ot 
the  wind  prevailing  at  the  surface  of  the  earth.  When  this  wind  is 
contrary  to  the  direction  of /rocto-cumuItM,  it  soon  takes  the  same  course. 

A  little  before  a  storm  or  tempest  arises,  there  appear  a  series  of  very 
small  fraeto-eumuU,  which  move  rapidly,  almost  to  two-thirds  of  their 
height,  along  a  considerable  mass  of  cumulus,  which  is  stationed  very 
often,  aa  if  immobile,  near  the  southern  horizon.  Soon  these  fracto- 
cumuli  become  more  abnndant,  less  rapid,  and  form  a  horizontal  band, 
which  cuts  the  cumuli  near  their  summit.  This  appearance  is  a  warning 
sign  for  sailors,  as  it  announces  a  squall.  In  fact,  the  fracto-cumuli 
become  more  and  more  developed;  an  exchange  of  opposite  electricities 
takes  place  between  them,  and  the  atorm  quickly  arises.  It  is,  there- 
fore, the  same  little  cloud,  of  which  I  have  spoken  above,  that,  returning 
then  from  the  combat,  comes  now  to  offer  new  battle.  The  aggregation 
offraeto-eunulus  forms  the  j^dUio-eumulus,  and  increases  and  constantly 
maintains  this  stratum. 

HATUEE  OF  THE   CLOCDS  DEDUCED  FEOM  THE  FORMA- 
TION OF  HALOS,  COBONAS,  AND  EAINBOWa. 

We  can  further  distingniah  the  nature  of  clouds  by  the  optical  pheno- 
mena to  which  they  give  rise,  according  as  their  intimate  constitution 
js  more  or  less  connected  with  a  certain  degree  of  aqueous  vapor,  in  the 
state  of  snowy  or  glacial  cnngelatioiis  of  the  strata  corresponding  to  the 
formation  of  each  type.  The  following  are  some  facts  which  I  have  ob- 
served at  Havana,  which  it  is  important  to  verify  in  other  regions: 

Generally  speaking,  cirru*,  more  especially  jxiHio-ctrrus,  gives  rise  to 
a  large  solar  and  lunar  halo  of  22°  radina.    When  it  is  produced  by  the 
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sitn,  it  sometimes  presents  the  seTeo  colors  of  the  spectrnm,  although 
usually  there  is  only  a  single  interual  tint  of  orange,  terminating  at 
times  ia  a  little  red.  On  the  contrary,  the  great  halo  produced  by  the 
moon  IS  almost  always  white,  and  BfJdom  exhibits  the  tint  of  orange 
without  the  red. 

The  drro-eumuli  produce  the  Innar  halo  of  alKtnt  2°  to  i°  radios, 
■which  may  be  triple  or  formed  of  sixteen  prismatic  ringa  with  an  inter- 
nal tint  of  red.  This  halo  is  still  more  brilliant  when  it  takes  place, 
rarely  enough,  with  cirro-stratus. 

The  fracto-eumuli  are  the  only  donds  which  do  not  produce  halos, 
bnt  they  do  produce  complete  coronas  or  segments  of  arcs,  according 
to  the  extent  of  the  firagmenta  which  traverse  the  Innar  disk.  These 
coronas  are  also  prismatic,  having  a  bine  internal  tint. 

The  palluheum«lm  and  the  cumulus  form  neither  halos  nor  cdrouaa, 
bat  solar  and  lunar  rainbows.  In  fine,  aqueous  vapor  extremely  dis- 
solved,  elastic,  uniformly  distributed  in  the  higher  regions  of  the  atmo- 
sphere, without  much  altering  the  transparency  of  the  air,  gives  rise  to 
the  formation  of  a  little  halo.  Their  nnique  coloration,  in  browm  or  rut- 
set,  light  or  dark,  as  well  as  their  size,  is  intimately  connected  either 
with  the  density  of  aqaeons  or  elastic  vapors  or  their  altitude;  their 
dimensioua  may  vary  frem  the  borders  themselves  of  the  lunar  disk  up 
te  2°  radius.    We  find  them  in  every  lunation. 

QUANTITY  OF  CLOUDS. 

We  measure  by  the  eye  the  blue  vault  of  the  sky,  .or  the  quantity  of 
visible  clouds,  which  can  then  be  determined  according  to  a  conven- 
tional scale  iu  decimal  fractions  from  zero  (0)  to  unity,  (1.)  But  it  is 
preferable  to  take  directly  the  quantity  of  clouds,  and  to  repeat  this 
calcnlation  for  each  quadrant,  upon  each  stratum  and  upon  each  tyx>e, 
instead  of  restricting  ourselves  to  the  ensemble  of  the  sky,  paying  no 
attention  to  their  nature,  as  has  been  hitherto  everywhere  done. 

Here  is  the  mode  of  proceeding :  We  explore  the  first  quadrant, 
and  if  we  find  three  different  types  of  clonds — for  example,  the  cirrus 
elevated,  cumulus  at  the  horizon,  aaA/ractocitmulits  low  and  isolated — 
we  judge  one  after  the  other,  according  to  their  extent  in  height  and 
breadth,  the  space  which  they  occupy  relatively  to  the  9(P  comprised 
from  north  to  east,  and  iiom  the  horizon  to  the  zenith  of  this  quadrant. 
We  then  write  for  example  iu  the  corresponding  columns  0.4  cirrus,  0.3 
cumulus,  and  0.2  fraeto-cumultts.  If  the  quadrant  examined  is  completely 
covered  by  a  single  cloud,  we  mark  unity,  (1,)  and  its  corresponding 
type.  If,  on  the  contrary,  there  is  no  cloud,  we  place  0.  We  repeat  in 
turn  the  same  operation  in  the  three  other  quadrants,  from  southeast, 
from  southwest,  and  from  northwest. 

At  times  the  quantity  of  clonds  associated  with  others  of  a  different 
nature  is  so  small,  consisting  merely  of  fragments,  that  it  would  he  ex- 
tremely difficult  to  make  B  just  calculation,  laid  then  we  mark  isolated 
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cloud  of  the  correepoDiling  type.  Daring  a  con'tinaons  nan,  when  the 
Bky  is  completely  covered  witli  apatlio-cumulus,  we  are  sore  to  find  above 
it  a  second  stratum  of  pallio-eimu,  which  occasions  this  rain.  So  after 
this  examination  we  write  in  each  quadrant  nnity  for  these  two  types. 
But  as  Eoon  as  a  breach  is  made  in  the  atrattun  of  pallio-cumulua,  then 
ctire  must  be  taken  not  to  confound  the  quantity  of  cloud  corresponding 
to  each  of  these  two  strata,  which  are  perceived  one  after  the  other. 
With  a  little  attention  we  come  perfectly  to  know  each  order  of  clood 
and  the  space  it  oocnplea. 

DIRECTION  OF  THE  CLOUDS. 

We  should  note  in  another  colnmn  the  direction  of  each  type  of  clond 
corresponding  to  the  first  sixteen  cardinal  points  of  the  compass.  For 
this  purpose,  we  must  observe  the  space  whence  the  cloud  sets  out,  and 
that  of  the  opposite  horizon,  where  it  is  lost.  When  the  cloud  tra- 
verses the  zenithal  region,  the  observation  can  be  easily  made.  There  is 
only  a  single  position  which  can  give  rise  to  error  by  an  effect  of  per- 
spective, which  takes  place  morning  and  evening,  when  the  cumuli  are 
uot  removed  i^m  the  limits  of  the  horizon,  where  they  have  a  very  slow 
march  and  disappear  at  the  opposite  side  in  the  same  p^^Uel  plane. 
We  think  then  that  a  clond  freely  sets  from  east  to  west,  or  vice  versOf 
either  by  the  north  or  by  the  south,  when  it  has  rather  an  inclination 
from  northeast,  from  northwest,  from  southeast,  from  southwest,  or  any 
other.  If  it  is  at  sunrise  or  sunset,  if  the  wind  is  from  east  to  west, 
or  if  the  vane  remains  stationary  in  one  of  these  directions,  we  may  be 
certain  that  the  onmulvs  porsues  this  horizontal  course  perpendicularly 
to  the  meridian. 

Often  it  is  very  difiScnlt  to  grasp  the  direction  of  oiirtw,  because  of  its 
extreme  slowness,  and  the  considerable  quantity  and  great  extent  of  its 
filaments,  which  are  oriented  on  every  side.  The  attention  must  be  prin- 
cipally fixed  upon  the  side  of  the  displacement  of  the  ridge  or  central 
trunk  whence  this  multitude  of  bands  aud  lateral  filaments  is  detached. 
The  march  of  cimu  is  then  almost  always  in  a  longitudinal  plane  or 
parallel  to  the  louger  axis.  By  a  law  of  perspective,  the  parallel  bands 
appear  to  diverge  firom  a  point  of  the  horizon,  and  on  the  other  hand  to 
converge  toward  another  point  diametrically  opposite ;  but  the  observa- 
tion of  the  point  of  convergence  on  the  opposite  horizon  will  give  the 
mode  of  orientation. 

There  is  another  optical  illusion,  against  which  we  must  especially 
guard,  in  order  not  to  commit  a  very  grave  error;  for  it  appears  each 
time  that  below  a  stratum  of  superior  and  very  slow  dma,  we  perceive 
a  second  stratum  of  inferior  and  rapid  cumttlua.  In  this  case  the  cirru9 
seems  to  march  rapidly  in  the  opposite  direction  to  that  of  the  eumuliu, 
when,  in  reality,  it  is  following  the  same  path,  but  more  slowly.  It  is 
an  illusion  an^ogous  to  that  remarked  in  a  railway  carriage  when  the 
objects  closer  to  us  file  rapidly  past  in  a  direction  contrary  to  tiiat  of  the 
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locomotive;  while  objects  more  removed, beyond  the  second  plane,  tnnre 
ill  the  same  directioD.  We  cannot  cantion  observers  too  mnch  agaimtt 
this  error,  especially  when  there  are  three  or  foor  strata  of  snperposed 
clouds,  some  having  the  same  direction,  and  others  opxnisite  ones. 

Very  often,  also,  the  cirri  are  so  slow  that  it  mast  take  many  hoare 
to  comprehend  their  march.  This  extreme  slowne&s  contributes  to  a 
lateral  movement  perpendicular  to  their  advance  still  more  pronounced 
than  that  of  the  oumulua  or  other  types  of  clonds ;  to  this  must  be 
added  their  filamentous  form  and  the  great  number  of  their  ramifications. 
In  this  case  the  observer  must  tahe  a  bench-mark  upon  some  elevated 
structure  in  the  citj'  or  the  summit  of  a  mouiitaiu  or  top  of  a  tree,  veiify- 
iug  it  from  hour  to  hour,  and  if  these  precautious  are  not  yet  sufficient, 
wait  nutil  the  cirrus  has  passed  the  meridian  or  disappeared  at  the  op- 
posite horizon.  Generally,  at  the  obsen'utoiy  at  Havana,  the  direction 
of  cirrus  is  definitely  noted  npon  the  register  only  in  the  afternoon, 
although  it  has  appeared  at  five  or  six  o'clock  in  the  morning. 

When  a  cumulus  is  swelling  up  from  a  base  below  the  horison  toward 
the  zenith  it  presents  the  appearance  of  a  motion  which  must  be  dis- 
tinguished from  the  true  direction  of  the  cloud. 

Cirrm,  nrro-stratm,  and  cirro-cumulus  come  generally  fh>m  the  soutb- 
vest,  showing  presence  of  the  sajierior  equatorial  current. 

Cumulus,  eumulo^tratuBf  and  fraeto-cumulua,  on  the  contrary,  apx>ear 
toward  the  nortbeast,  determiuiag  the  inferior  polar  current.  But  the 
eumuU  from  June  to  December  generally  take  a  middle  direction,  from 
the  east,  under  the  indaence  of  the  northeast  and  southeast  trade- winds, 
while  the  fraeto-cumulus  accompanies  the  polar  current  firom  the  north- 
east, from  December  to  May,  when  this  last,  going  against  the  current 
from  southeast  of  the  southern  hemisphere,  draws  near  the  equator  and 
causes  the  trade-winds  to  descend  fh>m  north  to  east-northeast,  or  east 
Moreover,  the  pallio-drruH  and  the  poUio-cumuItit  serve  alternately  as 
a  transition  between  these  two  opposite  currents,  the  equatorial  and  polar, 
although  the  first  type  accompanies  more  frequently  the  superior  cur* 
rent  and  the  second  the  inferior  current;  so  that  these  two  pallia 
ioltematA  in  the.foilo  wing  order : 

CirroB,  T 

^f^iiTo-fltntaB,    VSaperioi  eqnatoriftl  cnmiit. 

Cirro-CDmnlaB.j 

Fallio-Girms. 

FsJlio-cnmnlas. 

ComnlaB. 


>  Interior  polar  oomnt, 
VELOCITY  OP  OLOUDS. 


Onr  present  uncertainty  as  to  the  velocity  of  clouds,  the  diffloalties 
which  are  presented  to  a  single  observer,  perhaps,  deprived  of  sufficient 
knowledge  or  suitable  instruments  to  undertake  directly  this  calcalatton, 
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makes  it  only  possible  to  determine  it  viBoally  and  approximately.  As 
a  geDcral  rule,  clonds  appear  more  rapid  the  nearer  tbey  are  to  tbe  sur- 
face of  tbe  earth,  and  slower  the  farther  they  are  removed  from  it. 
Therefore,  the  fracto-cumuliUy  which  almost  grazes  the  summits  of 
moontains  and  tops  of  trees,  is  more  rapid;  while  the  ctrrtu,  which  is 
found  in  the  torrid  zone  with  an  altitude  of  at  least  10,000  to  15,000 
meters,  (six  and  one-fourth  to  nine  and  tbree-eigbths  miles,)  is  tbe  slow- 
est, seeing  that  it  remains  for  hours  at  a  time  almost  immovable. 

We  adopt  tbe  four  following  terms :  Stow,  very  iloa,  rapid,  very  rapid, 
which  Boffice  to  express,  with  sofficieDt  exactness,  all  velocities  of  clouds, 
because  there  is  no  case  where  we  Deed  a  more  minate  nomenclature. 
The  absolute  determinations,  especially  very  rapid,  being  the  most  diffi- 
cult to  seize,  we  must  guard  against  making  use  of  them  before  we  are 
perfectly  acquainted  with  the  march  of  the  cimu,  which  loiters  for 
hours,  describing  a  little  are,  and  that  of  tbe  Jraeto-eumulva,  which  has 
variable  velocities.  But  aAer  a  few  appearances  of  clouds  with  high 
velocity,  the  observer  will  be  able  to  judge  them  correctly. 
AZIMUTHAL  KOTATIOS  OF  CLOUDS. 

In  a  note  presented  to  the  French  Meteorological  Society,  May  lOtfa, 
18C4, 1  showed,  from  280,320  observations  made  at  the  observatory  of 
Havana,  that  tbe  law  of  tbe  rotation  of  winds  formulated  in  1827  by  M, 
Dove  is  perfectly  applicable  to  cloads,  and  it  is  this  same  rotary  direc- 
tion which  determines  the  rotation  of  the  inferior  winds,  and  modifies 
all  the  meteorological  phenomena;  in  a  word,  that  meteorology  must  be 
taken /roiN  above,  according  to  tbe  profooud  remarks  of  M.  Biot,  at  the 
French  Academy  of  Sciences. 

M.  Dove's  law  of  the  chauge  of  winds  may  be  thns  recapitulated :  1. 
When  in  tbe  nottbeni  hemisphere,  currents  of  air  coming  l^m  the 
equator,  fdteruate  witii  polar  currents,  the  wind  makes  tbe  tour  of  tbe 
compass  oftenest  in  the  order  sontb,  west,  north,  east,  and  south.  2.  In 
tbe  southern  hemisphere  it  is  the  reverse,  south,  east,  north,  west,  and 
south.  3.  Tbe  inflneoce  of  the  wind  upon  meteorological  phenomena, 
coutbiued  with  this  law  of  its  change,  shows  two  parts  of  the  compass, 
opposed  in  all  respects,  the  region  of  the  east  and  that  of  the  west,  where 
the  atmospheric  variations  offer  a  correspondence  with  the  instruments, 
which  it  is  easy  to  understand.  We  see,  therefore,  that  this  important 
law  of  31.  Dove  can  assist  us  in  geieKtifle  previtum,  if  we  add  M.  Buys- 
Ballot's  method  of  eearta,  which  consists  io  taking  the  difiference  between 
the  highest  and  lowest  standing  of  the  barometer,  thermometer,  &c. 

Now,  if  the  change  of  clouds,  &om  otmu  to  fiaeto-eumiUuB — that  is 
to  say,  from  an  altitude  of  at  least  10,000  meters  to  the  surface  of  the 
earth — really  obeys  the  same  law  as  the  change  of  winds,  then  our  pre- 
visions acquire  a  greater  degree  of  certainty. 

In  1S63  the  wind  at  Havana  completed  twenty-three  rotations,  con- 
jointly with  cumuIiM;  these  latter,  tweuty-five  rotations ;  eirro-eumvlua 
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eigliteen,  aoA  <Hmu,  seveateen.  Two  rotations,  from  29th  of  June  to 
19th  of  October,  were  not  accompanied  with  those  of  the  wind. 

Sometimes  we  find  that  all  the  strata  of  clouds,  up  to  the  cirrai,  coib- 
plete  their  rotation  at  the  north  on  the  same  day  and  at  the  same  hour. 
At  other  times,  and  these  are  the  most  nnmerons,  the  wind  gains  upon 
the  cumuli,  these  on  the  cirro-cumuli,  and  these  latter  on  eirri ;  that  is 
to  say,  from  below  npward  instead  of  from  above  downward,  as  before 
their  rotation.  This  fact  seems  to  contradict  the  hypothesis  that  the  su- 
perior currents  determine  gradually  the  inferior  currents.  This,  bow- 
eTer>  is  owing  to  the  £ict  that  the  currents  are  inclined,  forming  very 
nearly  an  angle  of  45°  with  the  surface  of  the  earth,  so  that  they  are 
first  felt  at  a  point  more  to  the  north,  fkllisg  by  degrees  nntil  they  at- 
tain all  the  points  of  tbeir  journey  toward  the  south,  through  which 
they  have  passed  above,  till  their  extinction  naturally,  or  by  the  shock 
of  opposite  currents.  This  appearance  of  the  inferior  current  before  the 
superior  is  especially  fi^uent  in  low  regions.  It  is  presented  five 
times  against  fonr  between  the  wind  and  cumulug,  and  four  other  times 
Bimoltaneonsly.  In  the  higher  regions,  six  times  to  five,  the  drro- 
oumulvt  appeared  before  the  ctrrtu,  and  iu  three  other  cases  at  the  sam» 
time.  The  cumvli,  in  their  turn,  gained  eleven  times  against  two  upon 
the  ctrro-cumult,  and  twice  again  they  happened  at  the  same  time. 

By  reason  of  the  opposition  or  inversion  of  temperature  between  land 
and  sea,  the  wind  tends  toward  the  south  in  the  evening,  and  in  the 
morning  toward  tbe  north.  The  influence  of  these  local  movements  of 
the  breeze  is  such,  in  the  general  circulation,  that  it  may  retard  tbe 
rotation  of  the  wind,  which  terminates  at  tbe  north,  not  only  many 
hours,  but  besides  from  90°  to  180°  in  azimuth.  The  action  of  the  sea- 
breeze  seems  to  be  more  considerable  than  that  of  the  land-breeze;  but 
the  breezes  are  much  less  sensible  upon  the  eumulta  and  (nrro-cumuliw, 
especially  when  these  latter  are  elevated,  and  they  do  not  seem  to  reach 
the  region  of  the  ctmu.  The  continuance  of  each  rotation  varied  con- 
siderably in  1863,  as  follows : 

Daj>.  Hn.      Da;*.  En. 

For  the  drrai,  from 5     5    to    49     11 

For  the  drro-outiiuIiM,  Siota 3      8    to    62        5 

For  the  cumuliu,  from 3      3    to    36      £3 

Foi  the  wind,  ^m 4     0    to    71       9 

Tbe  month  of  July  did  not  present  a  single  rotation  of  any  of  these 
fonr  elements.  It  should  be  remarked  that  the  greater  number  of  the 
wind's  rotations  are  accompanied  by  another  rotation  in  the  cumvlua; 
that  those  of  cirroeumuliu  are  more  rare  and  less  corresponding  with 
tbe  first ;  and  that,  in  fine,  those  of  otrrws  are  still  farther  removed.  It 
also  appears  that  the  rotations  are  less  frequent  in  the  higher  regions 
than  at  the  surface,  and  that  tbe  first  of  tbe  eirnu,  due  to  tbe  equato- 
rial current,  are  borne  rather  to  the  west,  and  especially  to  the  south- 
west ;  while  tbe  second  of  the  cumvhia,  arising  from  the  polar  current, 
are  confined  more  to  the  region  of  the  east,  from  north  to  southeast. 
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Whatever  may  be  tbe  regnlarit;  preMoted  by  the  circnlation  of  the 
winds,  and  of  the  ctoads  in  the  tropics,  aod  whatever  care,  also,  is 
taken  in  Btudying  it,  this  circnlation  is  not  yet  exempt  from  perturba- 
tions which  mask  a  little  the  precise  moment  of  the  beginning  and  end 
of  each  rotation.  The  sontheast  trade-winda,  and  the  oonflguratiou  of 
the  ground,  are  among  the  number  of  general  distnrbing  causes ;  while 
the  land  and  sea  breezee,  the  eloDdiaess  of  the  stratum  of  eumulua, 
which  is  more  or  leaa  time  prolonged,  and  covers  that  of  oirro-cumuliu, 
or  these  latter  that  of  iHrrus,  their  inclination  in  space,  and  conae- 
qneotly  their  transformation  accidental  and  sadden,  constitute  the  local 
disturbing  causes. 

I  surmise,  besides,  the  existence  of  great  annoal  rotations  produced 
by  the  earth's  motion  of  traoslation  in  its  orbit  analogous  to  those  pro- 
duced by  the  rotation  of  the  earth  on  its  axis,  both  classes  of  rotation 
belonging  to  each  climate  of  the  terrestrial  zones,  having  regard  to  the 
distribution  of  contioente  and  seas,  and  to  their  physical  constitution. 
These  annual  rotations  appear  to  commence  and  terminate  at  the  north ; 
for  the  cirruB  in  October,  for  the  drro-cumulvt  in  November,  for  the 
cumvlut  in  December,  and  for  the  wind  in  January.  According  to  this, 
the  superior  current  employs  a  month  in  accomplishing  its  rotation  lh>m 
stratum  to  stratum,  continually  approaching  the  suriiace  of  the  earth, 
and  three  months  in  reaching  it 

Lieutenant  Maury  claims,  that  the  trade-winda  are  so  constant  and 
uniform  that  their  direction  no  more  changes  than  the  cnrrent  of  tlie 
Mississippi.  I  do  not  share  the  opinion  of  this  savant,  for  the  observa- 
tions at  Havana  demonstrate,  on  the  contrary,  that  the  north  trade- 
wind  varies  from  northeast,  and  sometimes  north-northeast,  up  to  east- 
northeast,  chieHy  from  December  to  May,  the  time  at  which  tbe  current, 
horn  tbe  northern  hemisphere  appears  to  be  stronger  than  that  irom 
the  southern,  and  consequently  it  approaches  the  equator.  In  the  sec- 
ond part  of  the  year,  from  June  to  November,  the  sonth  polar  current, 
being  moie  intense,  drives  back  the  first,  and  advances  to  the  latitude 
of  Havana,  and  probably  to  tbe  parallel  of  30°  north,  the  trade-wind 
then  varying  from  east-northeost  to  southeast ;  so  the  limit  of  the  dis- 
placement in  latitude  of  the  trade-winds  depends  more  particularly  on 
the  respective  intensity  of  the  polar  currents  of  each  hemisphere.  Wo 
see,  therefore,  that  the  time  of  appearance  which  I  have  established  for 
fracto-cumulut  and  cumulus  seems  to  corre^iond  with  the  displacement 
of  the  trade-winds. 

In  fine,  it  is  at  tbe  moment  when  the  rotations  of  the  wind  and  of 
eumulut  correspond  toward  tbe  southwest  with  that  of  the  equatorial 
current  that  storms  and  great  showers  have  generally  taken  place,  in 
presence  of  a  compact  stratum,  and  a  condensation  of  superior  pallio- 
cirrua,  and  another  stratum  of  inferior  p<Ulio-eumulia.  But  as  soon  as 
the  wind  and  the  eumulue  revolve  to  the  west,  the  storm  begins  to  clear 
off,  and  the  barometer  rises.    When  these  first  two  rotations  terminate 
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at  the  north,  the  weather  is  completely  reestablished.  The  stratnm  of 
pallio-cumwlus  opeiis  ap,  is  t>rokeii,  and  coDtinaes  thus  to  chase  from  the 
sonthwest;  then  it  revolves,  iu  torn^  toward  the  north,  in  order, 
later,  to  commence  a  new  rotatioii.  The  seoond  .stratum  of  saperior 
pdJIu^oimw  proceeds  in  like  manner,  and  disappears  also. 

Sacb  are  the  principal  facts  concerning  the  azimnthal  rotation  of  the 
winds  and  ctonds,  and,  in  general,  of  the  diverse  questions  which  hare 
been  treated  in  the  conrse  of  these  summary  ittstructimu,  on  which  it 
is  of  the  highest  importance  to  fix  the  attention  of  observers  in  all 
parts  of  the  world.  Indications  anatogons  to  those  which  the  observa- 
tions made  at  the  observatory  of  H^ivana  have  furnished  as,  should 
they  be  contradictory  under  identical  latitudes,  either  by  reason  of  the 
difference  in  longitude,  or  by  the  difference  in  the  topography  of  the 
countries  explored,  will  not.  be  the  leas  important  on  this  account,  and 
they  will  conduct  ns  to  a  true  conception  of  atmoapheric  circulatiim  alto- 
gether, by  putting  hs  on  the  track  of  rational  and  scientific  previsiona. 
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OK  THE  ETAFORAIIOir  OBSEBTSD  AT  PAiEBHO  IS  1865  AND  1S06. 

By  p.  Tacchisi. 

[IVaiwIaM/or  Oe  SmitLonian  JiutUuUon/ivni  (A«  ifeieorelogical  Banetia  o/lheRosal  Ob- 
tenatom  of  Ptdemio.\ 

Evaporatiftn  ia  one  of  the  most  important  elemeota  bearing  npon 
climatological  relations,  bat  one  which,  nntil  now,  has  been  littlestadied. 
In  Italy  there  are  some  few  stations  in  which  sach  observations  are  con- 
ducted, although  b;  different  methods.  Id  the  determination  of  this 
element  many  difficulties  uid  anomalies  present  themselves,  insomuch 
that  it  ia  regarded  as  the  least  certain  of  all  the  problems  offered  by 
meteorology.  Yet  the  instruments  deviaed  for  the  measurement  of 
evaporation  have  been  of  late  greatly  improved,  and  in  our  opinion  that 
of  Vivenot  is  to  be  regarded  as  among  the  best.  In  onr  observatory  the 
evaporation  is  observed  aimnltaneously  with  two  atmometers,  one  of 
which,  being  that  of  Gasparin,  is  entirely  exposed  to  the  direct  action  of 
the  air  and  the  solar  rays ;  the  other,  that  of  Vivenot,  is  stationed  with 
the  other  instraments  of  meteorology,  designed  for  the  temperature  and 
humidity,  that  ia  to  say,  ia  defended  firom  the  direct  action  of  the  wind 
and  sun. '  These  two  atmometers  wei'e  described  -n  our  Bulletins  Kos.  1 
and  4  for  1865.-  The  series  of  observations  which  we  are  about  to  pre- 
sent extends  through  twenty  mouths,  from  May,  1865,  when  a  com- 
mencement was  made  with  the  atmometar  of  Vivenot,  to  December, 
1866,  inclosive.  This  interval  is  undoubtedly  too  short  for  arriving  at 
definitive  conclusions;  bat  on  a  comparative  examination  of  the  curves 
of  evaporation  with  tlioae  of  the  other  meteorological  elements,  we  have 
always  observed  a  constant  relation,  especially  in  regard  to  the  temi»era- 
tnre,  force  of  the  wind,  and  humidity,  as  may  be  rerifled  by  the  monthly 
reviews.  In  conseqnence  of  this,  I  propose  to  determine  these  relations 
fixtm  the  observations  made,  that  is,  to  seek  an  expression  for  the  eva- 
poration in  functions  of  those  elements,  whence  a  first  approximation 
may  be  obtained,  serving  as  a  contribution  on  our  part  to  the  researches 
on  the  climate  of  Italy. 

[We  are  unacquainted  with  the  atmometer  of  Vivenot ;  that  of  Gas- 
parin consists  of  a  shallow  vessel  of  tinned  copper,  one  meter  square, 
and  fifty  centimeters  in  depth.  In  one  corner  of  this  is  a  fine  screw 
placed  perpendicularly,  with  a  micrometer  head  at  the  top,  and  a  fine 
point  at  the  bottom,  by  means  of  which  a  small  fractional  part  of  a  milli- 
meter of  the  depression  of  the  surface  of  the  wat«r  can  be  estimated.  It 
is  also  ftamishcd  with  a  maximum  and  minimum  thermometer,  the  bulbs 
of  each  being  sheltered  fh>m  the  direct  rays  of  the  sun,  while  they  par- 
take of  the  temperature  of  the  surface  of  the  water.  This  apparatus  is 
freely  exposed  to  the  open  air  and  sunshine.  Care  ia  required  that  no 
water  is  allowed  to  fall  into  the  vessel  trom  rain,  or  if  it  does  fall  in,  to 
allow  for  the  quantity.— J.  H.] 
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Table  of  the  eltments  which  have  been  employed  in  the  retearehea  on  evapo- 
ration, as  obgerved  icith  the  Vivenot  atmometer,  trantoribed  from  the 
monthly  bulletins. 


tnm.  Jl  the  wind.        ration.  thomontli. 


May 

July '.'.'.'.'.'. 
Aogmt .... 
Septttmber 
October  ... 
Korember. 
Xteoember  . 

1 

January... 
Febrnvy  . 

May  .'.'.'.'.'. 

J»\y'.'.'.'.'.'. 

Angnst 

Septomber 
October  ... 
Novenibei. 
December  . 


^20. 6 

68.  ft 

23.5 

2fi.O 

64.3 

26.7 

64.7 

23.4 

67.3 

20.3 

75.5 

15.9 

69.0 

12.3 

73.3 

11.6 

75.0 

14.0 

71.4 

15.2 

64.6 

16.7 

67.1 

18.9 

66.9 

22.5 

71.8 

25.0 

66.0 

23.4 

72.3 

20.0 

70.6 

12.9 

73.0 

3.394 
4.719 
6.113 
5.26B 
4.339 
2.746 
3.790 
S.151 


2.492 

2.619 
3.906 
3.847 
4.239 
4.432 
6.905 
6.919 
4.089 


105.su 
141.581 
159.01^ 
164.003 
128.991 
85.139 
83.730 


77.340 
84.720 
Vil.fMi 
115.410 
131.411 
132.960 
214.047 
183.460 
122.752 


104.2 


9.  a 


From  the  above  table  it  will  at  once  bo  perceived  ttat  the  prime  pro- 
dactive  cause  of  evaporation  is  the  temperature,  the  action  of  which 
may  be  promoted  by  the  force  of  the  wind  and  impeded  by  the  humulity. 
If,  therefore,  ve  consider  the  quantity  of  evaporated  water  in  relatioa 
alone  to  the  temperature  as  the  sole  cause,  we  may  deduce  the  equation — 

390.8  t  =  78.175 
vhence — 

(  =  +  0.20004 

If  then  the  heat  alone  were  the  evaporating  force,  by  mnltiplying:  the 
mean  daily  temperature  by  the  coefficient  we  should  have  the  quantity 
of  the  evaporation  in  millimeters.  By  making  this  calculation  for  tlie 
months  f^m  the  preceding  table,  and  considering  the  differences  between 
the  observation  and  the  calcnlatioo,  it  will  be  seen  that,  in  1865,  the 
greatest  differences  are  met  with  in  the  months  of  May  and  October,  in 
which  there  occur  two  maxima  of  humidity,  and  that  at  that  time 
the  evaporation  observed  is  less  than  that  calculated ;  and,  in  1866,  the 
greatest  differences  are  observed  in  the  months  of  March,  July,  and 
August,  in  which  there  occur  minima  of  humidity  and  an  increase  ia 
the  force  of  the  wind,  so  that  the  observed  evaporations  become  in  these 
months  greater  than  those  calculated.  Hence  the  influence  of  the  force 
of  the  wind  and  of  the  humidity    "  "      ' "  *s  manifest.    Taking  account 


ETAPOEATIOH  AT  PALGBMO. 


459 


then  of  the  three  elements,  temperature,  humidity,  and  force  of  the  wind, 
we  establish  with  the  data  of  the  table,  lor  toe  daily  evaporation,  20 
equations  of  condition,  which  being  resolved  by  the  method  of  teaat 
squares  yield  the  following  normal  equations: 

8.10.  t+ 26.78.*+   3.22./-1.63«0) 
26.78.  t  +  95.93.A  +  11.45./-5.33=0V     -    -    -    -(1.) 

3.22.*+U.45.ft+    1.45./-0.66=0) 
Therein  t,  A,/,  are  the  coefBdents  of  the  temperatore,  humidity,  and 
force  of  the  wind,  to  be  determined'    The  equations  (1)  being  resolved, 
we  obtain  the  foUowing  values : 

t=  +  0.20675 
A=  +  0.01517 
/=  +  0.11006 
which  coefficients  indicate  that  with  the  increase  of  the  temperature 
and  force  of  the  wind,  the  evaporation  also  augments,  while  it  dimin- 
isLea  with  the  increase  of  the  humidity,  which,  in  effect,  is  also  shown 
hy  the  actual  review  of  each  month.    The  formula,  then,  of  the  evapora- 
tion, by  the  Yivenot  atmometer  placed  in  the  shade  and  defended  ftom 
the  direct  action  of  the  wind,  will  be  the  folowiug : 

E=T  .  0.20675-H  .  0.01517  +  F  .  0.11006 
in  which  T  indicates  the  temperature  in  centesimal  degrees,  H  the  hu- 
midity in  hundredths  of  saturation,  F  the  horary  velocity  of  the  wind 
in  kilometers.  If,  with  this  formula,  we  calculate  the  daily  evaporation 
for  each  of  the  twenty  mouths  under  consideration,  we  obtain  the  fol- 
lowing figures,  which  we  transcribe,  beside  those  resulting  from  obser- 
vation, with  the  relative  differences : 


Uontha. 


■^SS" 

observed. 

milivuten. 

JUiHimtten. 

3.394 

4.719 

5.113 

5.268 

—  0.049 

i.et! 

4.339 

—  0.5ia 

2.746 

—  1.523 

3.246 

2.790 

—  0.456 

a.  357 

2.151 

—  0.106 

2.S55 

S.493 

+  0.237 

2.839 

2.819 

—  0.020 

3.330 

3.906 

-  0.6H6 

■  0. 47.') 

3.624 

4.239 

.  0.615 

4.177 

4.432 

.  0.235 

6.526 

6.905 

.  1.370 

5.054 

5.918 

.  O.HM 

4.244 

4.089 

3.6U6 

3.493 

—  o.-m 

3.094 

3.211 

+  0. 117 

2.574 

2.314 

-0.260 

lees. 

May 

jDly  .' .'".V.V.V.V.V.V.V. 

August . ...... 

Beptembw 

October 

November 

December 

1866. 

January 

February 

Mareb 

^y  ."  " '.V.V.V.V.V." '. '. ', 

Jnly..'""*.'"."*;""" 

S^tember 

October 

November 

Ducembcr.... 


riW 


4G0  UETEOROLOOT. 

Hence  it  would  appear  tbat  if  tbe  daily  evaporatioa  be  calculated  in 
tliis  way  we  incur  the  risk  of  au  error  of  ±  0°"".6 ;  and  although  this 
difi'erenoe  may  seem  considerable,  yet,  taking  into  account  tbe  small 
number  of  observations,  and  the  anomalies  irhicb  ordinarily  occur  hi 
this  element,  as  well  as  the  excesses  of  the  weaUier  experienced  in  the 
two  years  of  the  observations,  it  wilt  be  seen  tbat  tbe  variations  in  the 
evnporation  are  distinctly  represented. 

If  the  daily  mean  be  thns  calculated  from  the  total  of  tlie  twenty  months, 
with  T  =  19«^4,  H  =  69.13  and  F  =  8.31, 

It  will  be  found —    3».  913 

And  tbe  mean  of  tbe  observed  evaporation . .  3".  924 

Difference =    0".  Oil 

So  that  tbe  total  of  tbe  calculated  evaporation  for  the  twenty 

months  is  found '. =  2386".93 

TVhile  that  from  observation 2393".78 

"Whence  tbe  difference =  6".85 

As  a  proof  of  the  manner  in  which  this  formula  may  represent  the 
course  of  the  daily  evaporation,  we  have  oalcalated  it  for  each  day  of 
tbe  month  of  October,  1866,  selecting  this  month  for  its  variety  in  tbe 
different  elements,  so  that  the  evaporation  does  not  proceed  directly  in 
accordance  with  any  of  the  curves  of  these  elements. 
Tbe  sum  of  the  daily  evaporations  calculated  for  every  day 

of  this  month  gives  a  total  of 113'™.34 

"While  the  observed  amount  was 108™'.29 

Whence  lesalts  a  difference  only  of 5"".05 

And  ftwm  the  course  of  the  evaporation  we  have  constructed  the  curves 
of  evaporation  as  observed  and  calculated,  which  will  be  found  in  tbe 
annexed  table,  and  which  clearly  demonstrate  their  conformity ;  thus 
proving  the  distinct  exactness  of  the  formula  and  tbe  excellence  of  the 
iustmment  in  its  sensibility  to  the  variations  of  the  different  elements 
which  concur  in  the  production  of  evaporation. 

ij,  is  not  at  present  possible  to  establish  tbe  exact  ratio  of  the  evapo- 
ration in  the  different  seasons  and  months,  because  tbe  proper  elemeuta 
are  wanting.  In  regard  to  the  meteorological  year  1865-'66,  we  have 
the  evaporation  distributed  in  the  following  manner : 

Uilliniet^ra. 

Winter 228.65 

Spring 367.90 

Summer 630.47 

Autumn 327.36 
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that  is  to  say,  least  in  winter,  greatest  in  snmmer,  nearly  eqnnl  in 
spring  and  autnmn,  being  more  restricted  iQ  tbe  latter  season,  for 
reasons  which  will  be  easily  perceived  firom  the  following  table : 


Beasona. 

Temperk- 

HuMidity. 

Force  of 

the  wind. 

12.7 
17.0 
24.5 
19.  a 

74.6 
66.2 
67.2 

70.6 

For  a  first  approximation,  therefore,  we  may  calculate  the  mean  daily, 
monthly,  and  aonaal  evaporation,  as  well  as  that  for  the  seasons,  by 
employing  the  coefficient  only  of  the  temperature,  (  =  0.20675.  Thus, 
taking  the  mean  monthly  temperature  derived  from  the  observations 
of  seventy-six  years,  we  form  the  following  table : 


DailyevapoTo-  Monthly  evapo- 
tion  as  cal-  ration  aa  cal- 
culatud.  oulated. 


Uean  quantity 
ofrainaaob- 


Janiut7... 
Febmaiy . . 
March 


+10.08 
11.15 
12.43 


May. 


July '.'.'.'.'." 

Augnst 

Beptembec. . 

October 

NoTcniber . . 
December . . . 


Millimeten. 

2.270 

2.:m)5 

2.567 
3,072 
3.843 
4.619 
5.176 
5.214 
4.751 
4.068 
3.219 
2.544 


70.  »7 
65.13 
79.59 
92.16 
119.13 
138.57 
160.46 
161.64 
142.53 

isaii 

96.54 
78.86 


71.65 
73.23 
83.80 


Hence,  as  regards  seasons,  the  evaporation  resalts  as  follows  : 

Millimutera. 

Winter  214.35 

Spring 200.87 

Summer 4C0.07 

Antumn 366.18 


Annual  mean 1331.07 


In  regard  to  the  wat«r  which  fell,  it  will  be  seen  that  tn  ihe  months  of 
January,  February,  March,  and  December,  the  evaporation  %cat  nearly 
equal ;  and  that  the  annual  evaporation  teas  equal  to  ttcice  and  one-fourth 
the  quantity  of  rain. 

The  GA3PAHIN  evapobatob. — With  this  atmometer  the  inconveni- 
ence constantly  presents  itself  that,  on  days  of  rain,  the  indications 
point  to  erroneous  results,  throagh  the  impossibility  of  applying  the 
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jnst  correction  for  the  water  -which  falls,  especially  when  there  are  very 
light  showers,  which  cannot  be  measured  by  the  pluviometer ;  whenue 
the  evaporation  given  by  the  Gasparin  atmometer  duriug  the  months 
when  there  has  been  rain  wOl  be  always  inferior  to  the  reality.  To 
have,  therefore,  the  tme  ratio  between  the  iudications  of  the  two  atmo- 
meters,  and  to  correct  those  of  the  Gaspann  instrament,  we  proceed  in 
the  following  manaer :  From  the  sums  of  evaporation,  given  by  the  two 
inatruments  in  days  when  there  was  no  rain,  is  deduced  the  ratio  be- 
tween the  two  evaporations  for  each  month,  and  from  the  evaporation 
observed  with  the  atmometer  of  Vivenot,  on  the  days  of  rain,  is  derived, 
by  means  of  the  ratio,  the  corrections  to  be  made  in  the  indications  of 
that  of  Gasparin. 

In  the  following  table  will  be  found  the  monthly  sums  of  this  atmo- 
meter thus  corrected,  and  which  differ  irom  those  given  in  the  single 
bulletins,  because  the  aforesaid  correction  is  then  not  applied.  Hence, 
to  determine  a  formula  representing  the  evaporation  according  to  the 
Gasparin  atmometer,  it  is  tc  be  remembered  that  in  this  instrnmeut  the 
action  of  the  force  of  the  wind  must  needs  be  greater  than  for  that  of 
Vivenot,  and  that  it  is  necessary,  moreover,  to  take  into  account  the  di- 
rect action  of  the  solar  rays,  as  we  have  not  the  temperature  of  the 
water  by  that  atmometer.  We  will  suppose  this  action  of  the  solar  rays 
proportion^  to  the  sine  of  the  meridian  altitude  of  the  sun,  for  the  effect 
of  the  solar  rays  may  be  modified  by  the  i)resence  of  clouds,  diminishing 
that  action  whenever  they  interpose  between  the  sun  and  station.  On 
the  other  hand,  the  action  of  the  daily  temperature  and  the  humidity 
will,  for  this  instrument,  be  the  same  as  for  that  of  Vivenot ;  wheoce 
the  coefBcients  relative  to  these  two  elements  will  remain  the  same.  If, 
tbeo,  we  calculate  the  part  of  the  evaporation  due  to  these  two  elements 
and  subtract  it  from  the  daily  evaporation  of  the  Gasparin  atmometer, 
the  reinaindera  of  evaporation  will  be  due  to  the  direct  action  of  the 
solar  rays,  the  direct  action  of  the  wind,  and  the  serenity.  With  these 
remainders  will  be  established  the  equations  of  condition  from  which 
are  to  be  found  the  coeQicients,  a,  v,  and  /,  relative  to  the  sine  of  the 
meridian  altitude  of  theBuu,the  serenity,  and  force  of  the  wind. 

In  the  table  which  follows  will  be  found  united  all  the  necessary  ele- 
ments, that  is  to  say,  the  mean  value  of  the  sine  of  the  sun's  altitude 
for  every  month,  which  we  will  denote  by  sine  A,  the  volume  of  the 
clouds,  the  force  of  the  wind,  daily  evaporation  of  the  Gasparin  instru- 
ment, the  total  for  every  month,  by  both  the  atmometers,  and  their 
relation;  finally,  the  remainders  of  that  of  Gasparin,  calculated  as  has 
been  above  stated. 
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Uwlbi. 

S]aK 

f 

Call; 
eTuporalion. 

Total  Id  the 

Totnl 

Difflmoce. 

' 

i,.,..!"^. 

II.W5 
().»«} 
0.95S 

0.«M 

0.7«8 

si 

0.911 

OLtea 

0.M8 

38 

3» 
48 

43 

n 

30 

38 
43 

7.4 

a.a 

11.3 
0.5 

a.4 

7.B 

i.i 

T.8 

?:«o 

6.003 
ISM 
ITM 

S.309 
3.1SS 

1588 
•.SB 

3.  ass 

nm 

S.495 

I7B.33 
KwilB 
SIM 

(3.48 

88.48 

IS.  00 
TlSl 

80.91 

a7&34 

B319T 

oasti 

83.89 

141.38 
1S3.08 

85.13 

81.73 

U.O0 

84!  73 

131.41 
133.08 

183.46 

108.39 
IW.33 

I.6US 
I.  313 

1.554 

1.S84 
oisM 

0.888 
1,«4 

i.m 

1.W0 
1.301 

1.275 

olsw 

■.IW 

Dacwber.!!".!". 

ista. 

0.483 

ss^ 

1-»1 

J^ 

tM^bJ.'.'.'.'.:.'. 

0.503 

With  the  nnmbera  of  the  Ist,  2d,  3d,  and  last  cwltimns  ore,  formed 
twenty  eqaatioQS,  vhicb,  treated  by  the  method  of  least  squares,  yield 
the  three  following^  eqnations : 


12.50  .  a+     603.18  .  ti+  117.15  ./-     34.75=0  ) 
503.18  .  O+29270.00  .  f +5883.60 ./- 1117.6 
117.15  .  a+  6883.60  .  e+l«9.90  ./-  341.6 


4.75=0  ) 
7.61=0  S 
1.62=0  ) 


■(2) 


These  equations  (2)  heing  reaolvecl,  we  find — 

a=+2.9227;  f=— 0.0661; /=+0.2642 

The  Bigns  of  these  coefficients  agree  with  the  considerations  before 
stated,  and  the  valae  of  /,  coefBcient  of  the  force  of  the  wind,  gives  a 
resolt  more  than  doable  that  determined  by  the  Yivenot  atmoineter,  as 
we  had  supposed  would  be  the  case  in  the  independent  description  of 
that  instrument. 

The  daily  evaporation  of  the  Gasparin  atmometer,  indicated  by  E', 
weald  be  represented  by  the  formnla — 

E'=T  .  0.20675-H  .  0.01517+P  .  0.2642- V  .  0.0651+  (sin  A)  .  2.9227 
-where  T  is  the  daily  mean  temperatore,  H  the  hamidity,  F  the  force 
of  the  wind,  Y  the  quantity  of  the  cloads  expressed  in  hnudredtbs  of 
the  sky  obscured,  and  sin  h  the  sine  of  the  meridian-altitade  of  the  sun. 
Calculated  by  this  formola,  we  obtain  the  following  resnlts  for  the  daily 
evaporations,  which  in  the  annexed  table  are  placed  beside  those  ob- 
served, as  well  as  their  relative  differences : 
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UODth. 

I86S. 

1S6& 

CBlonluled. 

o-c. 

C«loiiUtea. 

Ob«mi>d. 

O-C. 

MimxuUr,, 

ifaw<r.. 

IfM^C^. 

iniK>iue<!». 

i7«« 

4.MT 
4.M9 

4..W9 

e.093 
tLtes 

r8« 

HM 

JfflUmiten 
9.309 
J.l» 

s-soa 

6.139 

1.547 
8.(103 

3.M3 
■.409 

KmvHltrw. 

&«16 
7,890 
8.M3 

(Loao 

3.5M 

+aas7 
-liin 

From  the  differences  it  is  seen  tbat  tbe  reaalts  obtained  by  tbis  in- 
strameot  also  are  snfSciently  exact  to  be  capable  of  being  approxi' 
mately  represented  with  tbe  special  fonnala,  and  tbe  accord  between 
the  calcalation  and  tbe  observation  seems  to  ns  satisfactory,  regard 
being  had  to  the  constmctioQ  and  conditions  of  situation  of  this  appa- 
ratoB. 

The  daily  mean  thas  calonlated  fi?om  the  elements  of  the  twenty 
months  gives  a  resnlt  equal  to  5'™.166,  while  the  observed  mean  was 
gnun  Q27 ;  whenco  we  have  the  difference,  0"'".129,-  eo  that  the  total 
evaporation  as  calculated  for  the  twenty  months  is  found  to  be  equal  to 
3,145°™,16,  and  the  sum  of  the  evaporation  obBerved  3,071™".21 — dif- 
ference, TS^^-Qo. 

The  daily  mean,  as  calculated  for  1866,  gives  a  result  of  4""°.7$52, 
and  the  total  in  the  twelve  months,  1,748"™.60,  while  the  observed  was 
1,760"".49— difference,  22"».89. 

Knowing,  therefore,  tbe  mean  force  of  the  wind,  the  mean  hnmidity, 
and  at  the  same  time  the  clearness  and  temperature,  we  shall  be  In  s 
position  to  verify  approximatoty  the  mean  monthly  and  annnal  evapo- 
ration by  this  atmometer  exposed  to  tbe  direct  action  of  the  wind  and 
rays  of  the  sun.  We  have  not  all  these  elements,  and  hence  cannot  at 
present  apply  the  formula  in  its  entirety.  Bat,  for  a  first  approxima- 
tion, we  may  take  accoant  solely  of  tbe  temperatnre,  humidity,  and  alti* 
tude  of  the  sun,  having  the  coefficients  of  the  force  of  the  wind  and  vol- 
ume of  the  clouds  contrary  signs;  in  effect,  thus  calcalated  the  evapora- 
tion for  1866  resolts  differently  from  that  observed,  which  was  1,769°™.0 
by  only  56-™.©. 

By  making  the  calculation,  with  the  relative  humidity  transcribed 
irom  tbe  only  decenninm  in  which  psychrometrical  observations  were 
conducted,  the  evaporation  in  tbe  open  air  yields  the  results  denoted  in 
the  following  table,  as  veil  for  tbe  daily  mean  as  for  the  total  of  each 
month  and  each  season,  together  with  tbe  annual  mean : 
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HontLs. 

1 
It 

|1 

Biah. 

rt 

BfMMon.. 

J&nnar; 

February 

March         ..    - 

+10.98 
11.15 
13.43 
14.86 
18.59 
33.34 
35.0* 
35.32 
33.98 
19.68 
15.67 
13.30 

78.7 
77.7 
77.2 
76.1 
73.5 
72.0 
70.1 
69.3 
73.5 
75.7 
75.9 
60.7 

0.515 

0.630 
0.768 
0.683 
0.945 
a967 
0.958 
0.911 
0.816 
0.683 
0.548 
0.478 

2.585 

3.962 
3.654 
4.508 
5.502 
6.36fl 
6.935 
6.838 
6.034 
4.926 
3.6Si 
2.730 

80.45 
64.34 
113.37 
135.24 

170.56 
190.9a 
114.68 
211.98 
181.02 
152.71 
110. 46 
84.63 

WintCT 249.32 

Spring .419.07 

Angnat 

September 

October 

NoTember  : 

December 

Aatamn 444.19 

ADiiaalmcan.1.730.22 

In  relation  to  rain,  by  comparing  tlie  total  monthly  evaporations  with 
the  mean  qaantity  of  wat«r  which  falls  in  each  month,  aod  which  will 
be  found  recorded  in  one  of  the  precediog  tables,  it  will  be  seen  that 
the  evaporation  according  to  the  Oaxparin  apparatus  is  about  equal  to 
the  rain  only  in  the  months  of  January  and  J>ecember,  being  always 
greater  in  ffie  other  months;  the  annual  evaporation  is  very  nearly 
thrice  the  height  of  the  water  which  falls,  and  equal  to  once  and  a  third 
of  that  in  the  shade,  or  as  denoted  by  t?ie  attnometer  of  Vivenot.  From 
the  qaantities  of  the  monthly  evaporation  calcnlated  after  both  instru- 
ments let  08  take  the  differences  referable  to  the  different  positions  of 
the  atmometers,  and  transcribe  them  in  connection  with  those  actually 
verified  in  1866.  Q — Y  indicates  the  Gasparin  evaporation  less  that  of 
the  Vivenot  atmometer. 

JHfferences. 

G— V  from  calculation.     Q— V  observed  in  1866, 
Millimeters.        Millimeters. 

January +10. 08  —  8. 78 

February +19. 13  +  3.  74 

March +33.69  +33.11 

April +43.08  +59.59 

May +51.43  +41.20 

June +52.41  +53.99 

July +54.22  +62.19 

August +50.34  +50.51 

September +38.49  +27.30 

October +26.60  "         -  7.97 

November +13. 92  —10. 43 

December +  6. 77  +  6. 01 

The  above  differences,  if  we  consider  the  disturbances  to  which  the 
Gasparin  atmometer  is  extwsed  &om  rain  and  clouds,  discover  a  snffi- 
30s 
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cient  agreemeut,  aud  at  tlio  same  time  sbow  that  tbese  differences  in- 
erease  from  Janaary  till  the  month  of  July,  and  then  diminish  until 
December,  in  whieli  occurs  the  minimum  of  difference  for  the  two  in- 
strameDt». 

In  calculating  the  evaporation  by  day  aud  that  by  night  for  each 
month,  we  have  found  the  followlug  nambers : 


Evftporatioa. 


January  --. 
Febrnary  ,. 


July 

Angost 

September  . . 

Octobar 

November  .. 
December . . 


Tkut  the  greatest  evaporation  at  night  occurs  in  the  month  of  August, 
the  least  in  February  ;  the  ratio  between  that  of  day  and  night  iiicreaaea 
from  October  to  March,  and  then  diminishes  gradttally  till  October. 

From  what  we  have  thus  been  able  to  compile  it  would  evidently  seem 
that  for  a  complete  study  of  the  subject  of  evaporation  it  is  indispens- 
able to  have  two  atmometers,  one  to  be  stationed  with  the  other  meteor- 
ological instruments,  and  defended  from  the  direct  action  of  the  wind 
and  rays  of  the  snn,  the  other  entirely  free.  For  the  latter  purpose  the 
construction  of  the  Gnsparin  atmometer  is  salted,  for  the  former  that  of 
Yivenot,  though  it  might  be  expedient  to  give  to  this  last  greater  dimen- 
sions than  those  heretofore  employed. 


ON  THE  ELECTBICITT  OF  INDUCTION  IN  TBE  AEBllL  STBATi  OF  THE  ATMO- 
SPHEBE  WHICH,  IN  fHE  SHAPE  OF  A  BINfl.  SIBBODND  A  CLOVD  TOAT 
IS  BESOLTIKQ  INTO  BAIN,  SNOW,  OB  HAIL 

By  Professor  Fit.  ZANTEDE.'xnti, 

Of  the  Boijal  VfMtian  ImtituU  of  Scknctt,  LeUera  and  ArU. 

[Extracted  troai  ToL  XII,  series  III,  of  the  Traaeactious  of  the  InBtitnte.] 

Professor  Luigi  Palmieri  states  as  follows: 

"  Where  rain  is  falling  there  must  be  present  positive  electricity,  with 
a  zone  or  wave  of  negative  electricity  on  every  side,  which  zone,  in  tem- 
l>estuou3  weather,  may  extend  to  a  distance  of  thirty  miles,  especially  in 
summer.    Upon  this  subject,  after  so  many  observations,  conducted  by 
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precise,  metliods  aud  under  favorable  circumstances,  I  feel  at  liberty  to 
deny  the  free  uegatire  electricity  of  a  serene  sky,  and  also  the  existence 
of  clouds  endowed,  as  a  property,  with  this  electricity,  maiutaiuiDg  that 
the  negative  electricity  only  manifests  itself  with  the  falling  of  the  rain, 
hail,  or  snow,  through  the  effect  of  the  influence  of  the  positive  electricity, 
which  is  copioasly  developed  on  the  resolution  of  the  clouds  into  water. 
I  deem  it  useless  to  explain  how  negative  electricity  may  also  be  pres- 
ent when  rain  falls  on  the  place  of  the  observations,  for  this  indicates 
another  more  intense  rain  which  is  proceeding  at  a  certain  distance."" 

The  Rev.  Padre  A.  Secchi  shows  that  he  holds  the  same  doctrine,  for 
he  says : 

"In  regard  to  the  fact  asserted  by  Professor  Palmieri  that  nega- 
tive electrici  ty  is  not  present  in  a  serene  state  of  the  sky,  except  in  tbe 
case  of  rain  actually  falling  on  the  spot,  or  at  least  at  some  distance  oS 
and  in  view  of  the  horizon,  I  have  found  it  to  be  constantly  verified." 

lie  also  recognizes  a  primary  negative  zone,  which  attends  a  storm 
tlitough  the  effect  of  induction.t 

Tho  opinion  of  Professor  Palmieri,  thus  sustained  by  Bev.  Padre  A. 
SeccUi,  is  wanting  in  point  of  positive  proof.  It  would  be  necessarj',  in 
order  to  supply  such  proof,  that  an  experimenter  should  be  stationed  at 
the  center  where  the  cloud  which  is  being  resolved  into  rain  is  directly 
superincumbent,  and  should  investigate  the  kind  of  electricity  of  the 
falling  shower ;  while  other  experimenters  should  be  placed  arouud  its 
periphery,  so  as  to  form  a  ring,  each  of  whom  should  explore  tho 
nature  of  the  electricity  of  the  air  surrounding  the  dissolving  cloud. 
By  a  complete  experiment  like  this,  the  problem  propounded  by  Pro- 
fessor Palmieri  might  be  solved.  The  rain  falling  at  the  center,  endued 
with  positive  electricity  or  with  negative  electricity,  should  be  found  to 
have  around  it  a  circle  of  negative  electricity  or  of  positive  electricity. 

I  requested  Padre  A,  Secchi  to  make  this  experiment  in  the  environs  of 
Rome,  but  be  assured  me  that  it  could  not  be  carried  into  effect  there 
on  account  of  the  topographic  difficulties  of  the  hills  which  encompass 
that  city.  Not  being  myself  able  to  prosecute  the  experiment  on  a 
large  scale  in  the  Euganeau  region  aud  the  circumjacent  cities  of 
Vicenza,  Ligiiauo,  Badia,  Rovigo,  and  Padua,  I  limited  my  views  to  a 
cabinet  experiment,  which,  nevertheless,  appears  to  nie  sufficieut  for  the 
solution  of  the  proposed  })roblem.  I  Buspcudcd  to  a  thread  of  silk  a 
hollow  sphere  of  brass,  which  I  proceeded  to  electrify  now  positively 
and  again  negatively.  Arranging  around  it  the  wire  of  a  straw  electro- 
meter and  bringing  it  successively  nearer  to  the  electrified  sphere,  I 

*  BoltetlBo  meteoTOlogico  AelV  Ottarratorio  del  Collegia  tloamno.  Vol.  II,  No.  15,  p.  113, 
fur  tbe  year  1663:  Letter  from  Sigaof  L'  Palmieri,  director  of  the  Owen'oIoHa  Tcnmano, 
to  Padre  A.  ScccLi. 

t  FioUelmo  meleorolagico  dcW  OMervalorio  del  Collegia  Bomano,  Vol.  II,  No.  17,  p.  129, 
for  1863;  Beflcclioiu  uf  FrafoKDor  Fraocraco  ZautedeBohi  on  the  article  of  Padre  A, 
Scccbi,  entitled :    AlHe  iludii  dl  rtettrkUa  almoiphfrica. 
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closed  it  at  the  distance  at  which  the  straws  hegan  to  diverge.  I  now- 
tested  with  an  esaayer  the  natare  of  the  electricity  of  the  electrometer. 
I  found  that  if  the  electrified  sphere  was  positiTe,  the  electricity  of  the 
dectrometer  was  also  positive;  bnt  if  the  sphere  was  electrified  nega- 
tively, such  also  was  the  electricity  of  the  electrometer.  From  this 
extreme  point,  on  carrying  the  electrometer  toward  the  sphere,  I  saw 
the  tension  always  continue  to  increase  withoat  any  change  occnrring 
in  the  species  of  electricity.  An  electrified  solid  then  has  around  it  an 
electric  atmosphere  of  the  same  name.  We  should  not  confound,  there- 
fore, the  distribution  of  the  electricity  presented  by  an  isolated  solid  con- 
ductor at  its  surface,  submitted  to  the  iufluenceof  an  electrified  body,  with 
the  distribution  of  the  electricity  presented  by  the  ethereal  space  sur- 
rounding that  electrified  body-  This  difference  I  demonstrated  in  all 
its  particulars  and  circumstances  in  my  memoir  entitled  "  Kew  experi- 
ments regarding  the  origin  of  atmospheric  electricity  and  the  electro- 
static induction  of  the  isolated  solid  conductors  of  Zantedeschi."* 

I  arrived  at  the  same  resultby  causing  an  artificial  shower  to  fall  from 
a  certain  height,  which  shower  I  electrified  positively  and  negatively  in 
succession,  by  means  of  my  electrical  machine,  for  the  two  electricities. 
The  electrometer  placed  at  a  distance  from  the  falling  rain,  which 
scarcely  gave  signs  of  tension,  and  which  was  next  advanced  to  the 
l>lace  where  it  was  raining,  manifested  an  increasing  tension,  without 
yielding  any  signs  of  a  changed  electricity. 

The  following  is  a  description  of  the  experiment:  A  car  was  constructed 
with  four  wheels,  which  moved  upon  two  threads  stretched  horizontally 
like  the  two  lines  of  a  railroad.  The  wheels  as  well  as  the  threads  were  of 
gum-elastic,  jn  order  perfectly  to  isolate  the  car  suspended  by  bodies  com- 
monly recognized  as  condnctors.  The  vertical  walls  of  the  ear  and  the  hor- 
izontal floor  were  formed  of  conducting  substances,  bntthe  floor  was  perfor- 
ated throughout  in  order  to  give  passage  to  a  kind  of  artificial  rata, 
when  the  cavity  of  the  car  was  fiUed  with  water.  At  one  end  the  floor 
of  the  car  communicated  by  means  of  a  conducting-wire  with  the 
electric  machine,  which,  when  charged  positively,  electrified  posidvely 
the  isolateil  car  with  the  water  which  it  contained,  and,  charged  nega- 
tively, charged  with  negative  electricity  the  aforesaid  car  and  the  water 
contained  in  it-  Examining  with  an  electrometer  the  kind  of  electricity 
,  of  the  falling  rain,  I  have  found  that  it  was  of  the  same  nature  with  that 
of  the  electric  machine,  that  is  to  say,  positive  if  I  bad  used  the  positive 
electricity  of  the  machine,  and  negative  if  I  had  employed  its  negative 
electricity.  Having  assured  myself  of  this  result,  I  proceeded  by  means 
of  an  isolating  thread  of  silk  or  gum-lac  attached  to  the  other  end  of  the 
floor  to  bring  the  hydromcteoric  electrical  car  into  the  proximity  of  a 
straw-electrometer.  These  straws  always  diverged  more  in  proportion 
as  the  distance  from  the  falling  rain  diminished,  without,  however. 
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ctaangiug  the  kind  of  electricity.  There  innst,  of  coarse,  l)e  the  zero  of 
t«iisioD,  which  occurs  iu  solid  and  isolated  conductors  sabmitted  to  the 
electricity  of  influence,  as  it  is  now  commonly  termed  in  the  schools, 
and  I  should  say  this  zero  of  tension  was  immersed  in  the  ethereal  space 
electrified  with  the  same  electricity  with  which  the  body  existing  at  the 
center  was  invested.  I  invite  physicists  to  repeat  my  experiments,  since 
by  them  may  be  overthrown  tlie  doctrine  of  atmospheric  electricity  of 
inflaence  in  the  air ;  and,  still  more,  the  law,  enunciated  by  Signer  Luigi 
Palmieri,  and  confirmed  by  Pa^lre  A.  Secchi,  regarding  the  negative  circle 
which  snrroonda  the  cload  that  is  being  resolved  into  run,  snow,  or 
hail. 


OH  THE  PBKBENCK  OF  ELEOTEICITI  DUBIirO  TDE  FllL  OF  BAIK. 

By  Pbop.  FjjjnxRi,  ov  xhr  Tesuviub  Obssrvatobt. 

[TraiulaUd  fir  Ot  BnU/umian  IniaaHim.] 

All  the  observations  npon  atmospherical  electricity  made  during 
storms  before  1850,  the  date  of  my  first  memoir  upon  electrical  mete- 
orology, had  established  the  presence  of  electricity  of  greater  or  less 
tensions — alternately  positive  and  negative — and  consequently  neutral 
dtuing  its  passage  from  one  phase  to  the  other.  During  the  fall  of  raiu 
in  calm  weather  electricity  had  been  observed  to  be  sometimes  positive, 
sometimes  negative;  and  many  authors,  as  K&mtz,  were  induced  to  dis- 
tingaisli  positive  taiA  negative  laias.  Quetelet  alone  had  observed  that 
during  the  same  fall  of  rain  there  might  be  positive  and  also  negative 
electricity.  During  this  confnsion  I  found,  in  1853,  a  very  simple  law 
that  determines  electrical  maoifestations  during  the  fall  of  raiu,  hail,  or 
snow ;  having  been  enabled  to  discover  it,  thanks  to  a  movable  conductor 
and  to  the  possibility  of  placing  it  on  the  Vesuvius  Observatory,  637 
meters  above  the  level  of  the  sea,  and  under  the  clear  atmosphere  of 
iNnples,  throngh  which  objects  can  be  seeu  at  a  groat  distance.  This 
law  can  be  expressed  thns:  When  rain  falls  there  is  a  eonsiderable  devel- 
opment of  positive  electricity,  with  a  zone  orwave  of  negative  electricity, 
followed  by  another  of  strongly  positive  electricity. 

The  breadth  of  the  zones  depends  upon  the  extensiveness  of  the  show- 
ers, aud  also  upon  the  couditions  of  the  air  surrounding  the  clouds  that 
resolve  themselves  into  water.  The  course  followed  by  the  rain  while 
falling  through  a  more  or  less  extensive  space,  acconling  to  the  direction 
of  winds,  gives  the  observer  an  opportunity  to  note  the  passage  bom  one 
phase  to  another ;  and  if  rain  was  falling  on  a  given  point  with  the  su.me 
intensity,  and  without  change  of  direction,  the  observer  would  have  con- 
tinually the  same  phase.  Tlie  breadth  of  the  zones  alters  rapidly  during 
the  appearance  of  lightning,  and  then  soon  returns  to  it«  previous  state. 
Any  variation  in  the  intensity  and  extensiveness  of  the  showers  causes 
changes  in  the  breadth  of  the  zones,  and  therefore  the  observer  is  easily 
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enabled  by  all  those  causes  to  note  the  passage  from  one  phase  to  the 
other.  Such  is  the  origin  of  every  plicuoJieuoii  preyiously  observed. 
After  having  established  this  law  by  many  personal  observations,  I  did 
not  fail  to  seek  for  its  corroboration  in  the  records  of  the  observations  of 
others;  and  many  facts  mentioned  by  Beccaria  seemed  to  me  derived 
from  that  law,  which  is  otherwise  corroborated  in  a  description  of  a  fall 
of  hail  observed  by  Oward.  Quetelet,  npou  hearing  of  this  law,  exam- 
ined the  records  of  his  own  observations,  and  foand  it  corroborated  by 
them ;  and  he  then  proclaimed  it  also,  taking  my  observations  into  ac- 
count, bnt  not  giving  me  clearly  the  priority  of  discovery  that  nndoubt^ 
ediy  belonged  to  me.  Afterward  others  confirmed  said'law,  which  I 
never  failed  to  verify  whenever  opportunity  offered,  the  beat  conditions 
being  to  have  a  very  extensive  horizon  and  a  rain  or  storm  commencing 
at  a  considerable  distance  from  the  observer,  approaching  him  with  the 
wind,  and  then  leaving  him  behind.  These  arc,  in  fact,  the  only  condi- 
tions in  which  it  is  possible  to  verify  the  truth  of  the  above-mentioned 
law. 

On  the  20th  of  September,  1868,  on  or  about  11  o'clock  a.  m.,  there 
api)eHred  above  the  sea,  in  a  westerly  direction,  somewhere  beyond  the 
Fonzie  Islands,  a  cloud  of  very  small  dimensions.  Suspecting  a  storm, 
I  used  the  apparatus  with  movable  conductor,  and  noticed  a  strongly 
positive  tension,  indicating  a  distant  rain ;  and  suspending  the  con- 
ductor in  an  elevated  position,  the  oscillations  of  the  gold  plates  of  Boh- 
nonberger's  electroscope  indicated  liglituing.  The  wind  was  very  weak 
and  coming  from  southwest,  bringing  the  storm  toward  the  observatory. 

At  noon  the  tension  became  negative,  and  after  a  few  moments,  dur- 
ing which  it  was  null,  and  when  already  could  bo  heard  the  thunder-clai>s 
of  the  approaching  storm,  the  negative  tension  increased  so  as  to  emit 
sparks;  thunder  was  heard  more  distinctly,  and  rain  was  seen  falling 
on  the  Campania.  At  1  o'clock  p.  m.  rain  was  falling  upon  the  observa- 
tory, and  the  tension,  passing  through  0,  became  positi\'e.  At  3  p.  m. 
rain  had  ceased  to  fall  on  the  observatory,  but  was  falling  over  Castel- 
lamare,  giving  again  a  strong  negative  tension.  Over  the  Mounts  of 
Castellamare  it  ceased  to  rain,  and  positive  electricity  returned,  but  with 
a  weak  tension  of  15°.  Had  the  storm  kept  on  its  primary  course  east 
of  the  observatory,  there  should  have  been  a  strong  positive  tension 
{ +  CO).    In  this  case,  therefore,  the  last  phase  alone  failed  to  be  observed. 

Whoever  found  himself  in  elevated  places,  or  upon  the  open  sea,  must 
have  often  noticed  two  or  more  rains,  each  distinct  from  the  other,  fall- 
ing with  small  intervals  between  them ;  and  this  explains  wliy  apparent 
exceptions  are  often  recorded  against  the  universality  of  the  law.  Let 
us  suppose,  for  instance,  that  on  the  si>ot  where  is  the  observer  a  rain  is 
falling,  while  another,  stronger,  falls  at  some  distance ;  then  it  becomes 
erident  that,  if  positive  and  negative  electricity  were  to  be  obtained 
from  the  first  stronger  than  from  the  second,  with  the  rain  falling  npou 
the  observatory,  there  should  be  in  it  negative  electricity.    And  this  is 
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tbe  origin  of  tlie  assnined  negative  rains,  as  well  as  of  the  supposed  nega- 
tire  clouils,  two  errors  as' jet  taught  by  some  authorities.  After  twenty 
years  of  study  of  electrical  -meteorology,  I  believe  I  bave  acquired  tlie 
rigbt  to  reject  many  errors,  witbont  caring  about  tbe  names  of  tbose  by 
wliom  tliose  errors  were  accredited.  But,  giviug  a  proper  interpretation 
to  the  facts  recorded  by  diligent  and  eminent  observers,  instead  of  ob- 
jections to  tbe  truth  of  tlio  principle  I  bave  cx[>osed,  we  discoverjn  them 
the  proof  of  what  I  have  said.  Many,  for  instance,  lipon  the  anthonty 
of  Beccaria,  affirm  the  production  of  electricity  in  pnre  atmosphere,  (aiel_ 
sereno,)  and  I  have  demonstrated  that  this  can  only  take  place  when,  at 
some  distance  from  the  place  of  observation,  rain,  hail,  or  snow  is  fall- 
ing. Now,  by  a  careful  perusal  of  the  illustrious  electrician's  works,  we 
sec  that,  iustead  of  a  refutation  of  my  principle,  there  is  iu  them  what 
might  entitle  him  to  the  right  of  priority  in  the  discovery.  The  follow- 
ing passage  from  Beccaria's  works  seems  quite  clear:  ^^Electricity  in  pure 
atmosjpJtere  is  ahcays  in  excess,  and  when^er  in  serene  atmosphere  elec- 
tricity in  defect  is  observed,  it  has  been  carried  there  by  jcind  from  some 
part  of  the  atmosphere,  as  distant  as  it  vtight  be,  where  there  are  actually 
clouds,  snow,  rain,  or  haiV  It  is  evidcutthat  the  diligent  observer 
derives  the  electricity  in  such  case  from  a  distant  region,  not  serene, 
and,  instead  of  the  influx,  believes  it  to  be  carried  by  the  wind ; 
but  the  fact  of  electricity  becoming  negative  after  the  storm  bad  passed 
the  place  of  observation,  and  was  carried  eastward  by  a  gentle  wind,  as 
previously  described,  would  be  sufficient  to  preclude  the  idea  of  the  wind 
as  carrier  of  negative  electricity,  even  had  I  not  observed,  a  hundred 
times,  electricity  with  the  most  perfect  calm.  Suppressing,  therefore, 
the  word  cloud  in  Beccaria's  sentence  above  reproduced,  it  will  remain 
a  fact  that  negative  electricity  in  serene  atmosphere  is  obtained  only 
when,  at  a  distance  from  the  place  of  observation,  rain,  hail,  or  snow  is 
falling. 

Peltier  had  observed  negative  electricity  in  presence  of  certain  clouds 
of  a  dai'k-bluish  color,  and  thonght  that  their  electrical  nature  might 
be  made  known  by  their  color.  When  clouds  at  a  distance  resolve 
themselves  in  rain  they  exactly  assume  that  color  described  by  tbe  French 
physicist,  and  the  foiling  rain  produces  negative  electricity.  Thus  my 
observations  are  confirmed,  not  refuted. 

The  existence  of  clouds  loaded  with  negative  electricity  pertaining  to 
them  has  been  attributed  either  to  the  negative  electricity  often  observed 
with  a  fall  of  rain  at  the  place  of  observation,  or  to  the  same  electricity 
observed  in  presence  of  clouds.  We  have  explained  how  the  first  is 
produced ;  the  second  is  a  certain  sign  of  distant  rain.  On  the  Vesuvius 
Observatory  clouds  often  pass  iu  snch  a  way  as  to  surround  the  whole 
building;  yet  iu  many  years  of  continued  observations,  with  fixed  and 
movable  conductors,  I  have  never  met,  under  those  conditions,  with 
negative  electricity. 
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CLIHATE  or  KiSSiS. 

By  B.  8.  EudOTT, 

Induitrial  agent  Eantat  Pacijte  BaHicay. 

Pond  Obebk  Station,  Kansas  Pacifio  Batltay, 
September  22, 187a 

I  have  been  on  the  Plains  nearly  all  the  time  tcom  early  in  May  till  this 
date.  There  has  been  mnch  dry  weather,  bat  I  have  not  seen  one  cload- 
les6  day ;  no  day  on  which  the  sun  wonld  rise  clear  and  roll  along  a  canopy 
of  braes  to  the  west.  There  has  always  been  humidity  enongh  to  form 
clonds  at  the  proper  height,  and  on  mimy  days  they  would  be  seen 
defining,  by  thin  fat  bottoms,  the  exact  tine  where  the  coudensatioa 
became  safGoient  to  render  the  vapor  visible.  The  snn  woald  be  only 
partially  obscored  at  intervals,  the  condensation  not  being  of  a  character 
materially  to  lessen  the  effect  of  his  rays  in  giving  ns  heat  and  light, 
until  in  the  after  part  of  the  day,  when  appearances  of  a  storm  were  apt 
to  present  themselves  in  some  part  of  the  heavens;  only,  however,  too 
often  to  pass  away  without  giving  us  the  desired  shower. 

I  conclude  fh>m  all  this  that  abundant  moisture  has  floated  over  the 
Plains  to  hare  ^ven  us  a  great  deal  more  rain  than  would  be  desirable 
if  it  had  been  precipitated. 

Sometimes  a  storm  would  be  seen  to  gather  near  the  horizon,  and  we 
could  see  the  rain  peuding  from  the  clouds  like  a  fringe,  hanging  appar- 
ently in  mid-air,  anable  to  reach  the  expectant  earth.  The  rain  stage 
of  condensation  had  been  reached  above,  but  the  descending  shower 
was  revaporized  apparently,  and  thus  arrested. 

In  a  moderately  calm  day — ^for  our  calms  are  only  moderate  in  this 
airy  region — I  have  observed  little  columns  of  dost  to  arise  in  all  direc- 
tions, generally  widely  scattered.  These  usually,  if  not  always,  coin- 
cided with  mirage  in  all  direcrious ;  not  that  they  appeared  in  the 
mirage,  but  coincided  in  the  day  of  their  appearance.  The  mirage, 
however,  very  often  appeared  on  days  too  windy  for  the  little  columns 
to  be  formed ;  they  being  only  whirlwinds  rendered  visible  by  the  dust 
taken  op.  Within  forty-eight  hours  after  the  little  column  phenomena, 
I  have  noted  that  the  wind  is  apt  to  be  coming  strongly  firom  the  north- 
ward, laden  with  a  mist  or  scud  that  sometimes  reaches  the  dignity  of 
rain. 

The  changes  of  wind  are  often  very  sodden,  from  soathward — the 
prevailing  point  in  summer — to  all  points,  but  mainly  to  the  north. 
Sometimes  this  change  is  observed  during  the  progress  of  a  nun-storm, 
and  seems  to  be  due  to  a  sort  of  local  or  limited  cyclone;  bat  the  differ- 
ence in  temperature  between  the  south  and  north  winds  seems  to  forbid 
the  cyclone  theory.  I  cannot  understand  how  a  circuit  of  a  few  hun- 
dred miles  in  the  heated  prairie  should  so  cool  a  current  that  had  only 
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■whirled  by  OB  a  very  short  time  before.    If  we  r^ect  the  cyclone  theory 
we  mast  Bappose  parallel  bat  opposite  currents,  in  strealLS,  thus: 


•m^  > 


On  16th  Jnly  last  I  witnessed  a  fine  example  of  this  sodden  change 
of  direction  and  temperature  in  the  wind.  A  storm  arose,  with  light- 
ning in  the  west,  the  soathwest,  and  the  northwest.  The  railway  train 
was  going  eastward  at  the  distance  of  abont  three  houdred  and  twenty- 
five  miles  west  Irom  Kansas  City.  We  were  soon  enveloped  in  the 
storm,  rain,  and  wind  so  strong  from  the  north  that  the  wheels  of  the 
coaches  conld  be  felt  grating  their  flanges  on  the  sontb  r^,  and  the 
rain,  striking  the  end  windows  of  the  car,  ran  across  in  a  tme  horizon- 
tal line.  In  a  few  minates  the  temperatnie  had  fallen  so  low  as  to  be 
nncomfortable ;  bat  in  a  mn  of  not,  I  think,  over  ten  miles,  we  were 
again  in  the  icarm  winds  asnal  at  that  season,  ^id  these,  by  contrast, 
seemed  to  be  the  hot  winds  sometimes  experienced. 

These  hot  winds  are  not,  so  far  as  I  have  obser\'ed,  apt  to  be  constant 
in  one  place  for  any  considerable  length  of  time ;  they  strike  yoor  face 
saddenly,  and  in  perhaps  a  minute  are  gone.  They  seem  to  ran  along 
in  streaks,  or  oven/uUs,  with  the  winds  of  ordinary  (bnt  rather  high) 
temperature.  They  do  not  begin,  I  believe,  till  in  July,  as  a  general 
rule,  and  are  over  by  September  1,  or  perhaps  by  Augnst  15.  Their 
origin  I  take  to  be,  of  coarse,  in  heated  regions  south  or  sonthwest  of 
us ;  but  their  peculiar  occurrence,  bo  cf^ricious  and  often  so  brief,  I 
cannot  explain  to  myself  satisfactorily. 

I  hare  no  rain-gauge  record  at  band  for  this  and  past  seasons ;  bnt  I 
may  remark  that  this  season,  since  about  15th  of  July,  in  these  distant 
plains,  has  given  us  rain  enough  to  make  beautifully  verdant  the  £^ts 
in  the  prairie  burned  off  during  the  "  heated  term  "  of  July.  From  Kit 
Carson  eastward  the  rains  have  been,  I  think,  exceptionally  abundant. 
All  through  the  summer  we  have  hod  dew  occasionally ;  and  it  ha»  been 
remarked  that  bufGilo  meat  has  been  more  difficult  of  preservation  than 
heretofore ;  facts  indicative  of  hnmidity  in  the  atmosphere,  even  when 
but  little  rain-fall  was  witnessed.  Turnips  sown  in  August  would  have 
made  a  crop,  without  irrigation,  in  this  \-icinity,  four  hundred  and  twen- 
ty-two miles  west  of  the  State  line  of  Missouri,  and  about  three  thou- 
sand two  hundred  feet  above  the  sea-level. 

Facta  such  as  these  seem  to  sustain  the  popular  persuasion  in  Kansas, 
that  a  climatic  change  is  taking  place,  promote<t  by  the  spread  of  settle- 
ments westwanlly ;  breaking  up  portions  of  the  prairie-soil ;  covering 
the  earth  with  plants  that  shade  the  ground  more  than  the  sho^  grasses, 
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thns  cliccking  or  modifying  tbe  reflection  of  heat  from  the  earth's  sor- 
fiice,  &c.  The  fact  is  also  noted  that  even  where  the  prairie  soil  is  not 
disturbed,  the  short  buffalo-grass  disappears  as  the  "  frontier"  extends 
westward,  and  its  place  la  taken  by  grasses  and  other  herbage  of  taller 
growth.  That  this  change  of  the  clothiug  of  the  Plains,  if  sufficiently 
extensive,  might  have  a  modifying  influence  on  tbe  climate,!  do  not 
doubt;  but  whether  the  change  has  beeu  already  spread  over  a  large 
enough  area,  and  whether  our  apparently  or  really  wetter  seasons  may 
not  be  only  part  of  a  cycle,  are  unsettled  questions. 

The  civil  engineers  of  this  railway  believe  that  the  rains  and  humidity 
of  the  Plains  have  increased  during  the  estensioa  of  tbe  railroads  and 
telegraphs  across  tbem.  If  this  is  the  case,  it  may  be  that  the  myste- 
lions  electrical  influence  in  which  they  seem  to  have  faith,  but  do  not 
profess  to  explain,  has  exercised  a  beneficial  influence.  What  effect,  if 
any,  the  digging  and  grading,  the  iron  rails,  the  tension  of  steam  in 
locomotives,  the  friction  of  metallic  surfaces,  the  |>oles  and  wires,  the 
action  of  batteries,.  &c.,  conld  possibly  or  probably  have  on  the  electri- 
cal conditions,  as  connected  with  the  phenomena  of  precipitation,  I  do 
not,  of  course,  nodertake  to  say.  It  may  be  thnt  wet  seasons  have 
merely  happened  to  coincide  with  railroads  and  telegraphs.  It  is  to  be 
observed  that  the  poles  of  tbe  telegraph  are  quite  frequently  destroyed 
by  lightning;  and  it  is  {>robab]e  that  the  lightning  thus  discharges  in 
many  jtlaces  where  before  the  erection  of  the  telegraph  it  was  not  apt  to 
do  so,  and  perhaps  would  not  reach  tbe  earth  at  all. 

I  trespass  on  your  attention  with  these  crude  remarks,  not  knowing 
but  what  I  might  possibly  lead  your  thought  t{»  something  of  value  in 
couueetion  with  meteorological  phenomena  in  this  distant  but  interest- 
ing region.  You  will  readily  see  that  I  have  no  claim  to  the  possession 
of  meteorological  knowledge,  in  the  higher  sense  of  tbe  term. 

I  may  state  that  during  the  past  season,  from  April  to  July,  wheat 
was  grown  and  matured,  witkovt  irrigation,  at  a  point  on  the  Plains 
three  hundred  and  seventy-six  miles  west  of  Kansas  City,  and  two  thoa- 
sand  nine  hundred  and  forty-eight  feet  above  the  se^a.  A  sample  has 
been  sent  to  the  Department  of  Agriculture.  This  wheat,  about  meri- 
dian 101,  sustains  the  views  of  the  article  I  took  the  liberty  of  sending 
you  in  March  last  on  the  "  Climate  of  tbe  Plains." 
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ACCOUNT  OF  A  HAIL-STOBM  OK  THE  BOSPHOBDS. 

From  ForUr'*  (Ommodore)  OmiUuitiiiople,  1835,  Fol.  I,  pp.  43-17. 

[Our  atteution  has  been  called  to  the  following  account  of  a  remark- 
able hail-storm,  published  iu  the  letters  of  the  late  Commodore  Porter^ 
of  the  United  States  Navy,  a  work  now  out  of  print  and  not  likely  to 
meet  the  eye  of  meteorologists. — J.  H.] 

On  our  way  from  the  residence  of  the  minister  to  meet  the  licis 
ESendi,  at  Oandalie,  half  way  between  this  and  Constantinople,  and  a 
few  minutes  aft«r  leaving  the  landing,  I  witnessed  a  scene  the  most 
awful  and  appalling  that  the  imagination  can  depict. 

In  a  Bis-oared  kaick,  the  American  minister,  his  secret.iry,  &c.,  and 
myself,  with  bis  kerross,  started  with  the  treaty  and  regalia  of  about 
thirty  thousand  dollars  worth  of  snuff-boxes,  which  you  might  have  put 
in  your  coat  pocket.  We  had  got  perhaps  a  mile  and  a  half  on  our 
way,  when  a  cloud  rising  in  the  west  .gave  indication  of  an  approach- 
ing rain.  In  a  few  minutes  we  discovered  something  falling  irom  the 
heavens  with  a  heavy  splash,  and  of  a  whitish  appearance.  I  could  not 
conceive  what  it  was,  but  observiug  some  gulls  near,  I  supposed  them 
to  be  darting  for  fish ;  but  soon  after  discovered  that  they  were  large 
balls  of  ice  falling.  Immediately  we  heard  a  sound  like  rumbling  thun- 
der, or  ten  thousand  carriages  rolling  furipusly  over  the  pavement 
The  whole  Bosphoms  was  in  a  foam,  as  though  heaven's  artillery  had 
been  discharged  apon  as  and  our  &ail  machine.  Our  fate  seemed  inev- 
itable; our  umbrellas  were  raised  to  protect  us ;  the  lumps  of  ice  stripped 
them  into  ribands.  We  fortunately  had  a  bullock's  hide  iu  the  boat, 
under  which  we  crawled  and  saved  ourselves  from  further  injury.  One 
man,  of  the  three  oarsioeu,  had  his  band  literally  smashed;  another 
much  injured  iu  the  shoulder ;  Mr.  H.  received  a  severe  blow  in  the  leg ; 
my  right  hand  was  somewhat  disabled,  and  all  more  or  less  iiyured. 

A  smaller  kaick  accompanied,  with  my  two  servants.  They  were 
both  disabled,  and  are  now  in  bed  with  their  wounds ;  the  kaick  was 
terribly  braised.  It  was  the  most  awful  and  terrific  scene  that  I  ever 
witnessed,  and  God  forbid  that  I  should  ever  be  exposed  to  such  another. 
Balls  of  ice  as  large  as  my  two  lists  fell  into  the  boat,  and  some  of  them 
came  with  such  violence  as  certainly  to  have  broken  an  arm  or  a  leg, 
had  they  struck  us  in  those  x>arts.  One  of  them  struck  the  blade  of  au 
oar  and  split  it.  The  scene  lasted,  may  be,  five  minutes;  but  it  was 
fivo  minutes  of  the  most  awful  feeling  that  I  ever  experieuced.  When 
it  passed  over  we  found  the  surrounding  hills  covered  with  masses  of 
ice,  1  cannot  call  it  hail;  the  trees  stripped  of  their  leaves  and  limbs. 
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and  everytbing  looking  desolate.  We  proceeded  on  oar  coarse,  bow- 
ever,  and  arrived  at  oar  destination  drenched  and  awe-etrack.  The  rain 
had  not  extended  so  far  as  Candalie,  and  it  was  difBcult  to  make  tbeoi 
comprehend  the  caose  of  the  nervoas  aad  agitated  conditioa  in  which 
we  arrived ;  the  Beis  Effendi  asked  me  if  I  was  ever  so  agitated  wfa^i 
in  action  1  .1  answered  no,  for  then  I  had  something  to  excite  me,  and 
hnman  means  oaly  to  oppose.  He  asked  the  minister  if  he  was  ever  so 
affected  in  a  gale  of  wind  at  sea.  He  answered  no,  for  then  he  conid 
exercise  his  skill  to  disarm  or  render  harmless  the  elements.  He  asked 
him  why  he  should  be  so  affected  now.  He  replied,  "  From  the  awfal 
idea  of  being  crushed  to  death  by  the  band  of  Ood  with  stonea  from 
heaven,  when  resistance  woald  be  vajn,  and  when  it  wonid  be  impioas 
to  be  brave."  He  clasped  his  hands,  raised  bis  eyes  to  heaven,  and  ex- 
claimed, "  God  is  great!" 

Vp  to  this  hoar,  late  in  the  afternoon,  I  have  not  recovered  my  com- 
posare ;  my  nerves  are  so  affected  aa  scartsely  to  be  able  to  hold  my  pen 
or  communicate  my  ideas.  The  scene  was  awf  nl  beyond  ^1  desoriptioD. 
I  have  witnessed  repeated  eartiiqaakes,  the  lightning  has  played,  as  it. 
were,  about  my  head ;  the  wind  roared,  and  the  waves  hare  at  one 
moment  thrown  me  to  the  sky,  and  the  next  have  sank  me  into  a  deep 
abyss^  I  bave  been  in  action,  and  have  seen  death  and  destractioD 
around'  mo  in  every  shape  of  horror ;  but  I  never  before  had  the  feeling 
of  awe  which  seized  upon  me  on  this  occasion,  and  still  haunts,  and  I 
feel  will  ever  hannt  me.  I  returned  to  the  beaatiiiil  village  of  Bnyao- 
den&.  The  snn  wasontia  all  its  splendor;  at  a  distance  all  looked  smil- 
ing and  charming,  bat  a  nearer  approach  discovered  roofe  covered  with 
workmen  repairing  the  broken  tiles ;  desolate  vineyards,  and  shattered 
windows.  My  porter,  the  boldest  of  my  family,  who  had  ventnred  an 
instant  from  the  door,  had  been  knocked  down  by  a  hailstone,  and  had 
they  not  dragged  him  in  by  the  heels  would  have  been  battered  to 
death.  Of  a  flock  of  geese  in  front  of  our  house,  six  were  killed,  and 
the  rest  dreadfully  mangled.  Two  boatmen  were  killed  in  the  upper 
part  of  the  village,  and  I  have  heard  of  luxiken  bones  in  abundance. 
Many  of  the  thick  brick  tiles  with  which  my  roof  is  covered  are 
smashed  to  atoms,  and  my  house  was  inundated  by  the  rain  that  suc- 
ceeded this  visitation.  It  is  impossible  to  convey  an  idea  of  what  it 
was.  Imagine  to  yourself,  however,  the  heavens  suddenly  fix)zen  over, 
and  as  suddenly  broken  to  pieces  in  irregular  masses,  of  from  half  a 
jtound  to  a  pound  weight,  and  precipitated  to  the  earth.  My  own  ser- 
vants weighed  several  pieces  of  three-quarters  of  a  pound,  and  many 
were  found  by  others  of  upward  of  a  pound.  There  were  many  which 
fell  around  the  bout  in  which  I  was  that  api>eared  to  me  to  be  as  large 
as  the  swell  of  the  large-sized  water  decanter.  I  have  heard  of  a  stout 
tree  in  my  neighborhood,  into  the  crotch  of  which  a  mass  of  ice  fell 
which  split  the  tree  as  though  it  had  been  riven  by  a  wedge  of  iron. 
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One  of  those  terrific  hail-storms  often  heard  of,  bat  seldom  expeii- 
enced,  visited  this  city  last  eveniog.*  Captain  A.,  Doctor  B.,  and  my- 
self vere  retaming  from  a  day's  flahing  some  ten  miles  i^m  San  An- 
tonio, in  an  army  ambulance,  about  7  p.  m.,  when  ve  first  noticed  indica- 
tions of  rain.  Dark  clouds  were  rising  in  the  northwest,  accompanied 
with  a  great  deal  of  what  we  at  first  supposed  to  be  heat  lightning. 
This  gradaally  became  more  vivid,  the  clouds  blacker,  the  thunder  be- 
gan to  make  itself  heard,  and  onr  first  supposition  of  a  light  shower 
changed  to  a  certain  prosi>ect  of  a  severe  storm. 

The  mules  were  put  to  their  most  rapid  gait,  with  the  hope  of  reach- 
ing town  before  the  tempest  assailed  as,  bat  to  no  purpose ;  it  broke  on 
us  when  we  were  about  two  miles  Itom  home.  A  fierce  wind  from  about 
dae  north,  driving  sheets  of  rain  right  in  our  faces,  pat  a  stop  to  any 
farther  progress,  and  compelled  as  to  turn  the  ambulance  £rom  the  di- 
rection of  the  storm  int«  the  "meaqoite"  bushes,  where  we  prepared 
ourselves  to  quietly  sit  and  take  the  result.  Suddenly,  however,  some- 
thing struck  the  side  of  the  ambulance,  with  a  noise  similar  to  that  of 
a  stone  violently  thrown — another,  and  another— and  now  we  hear  the 
resonnding  thods  on  the  bodies  of  the  mules,  and  the  war  of  the  ele- 
ments has  commenced  in  earnest.  Neither  mole  nor  man  was  prepared 
for  this,  and  the  former,  beaten  to  bifuriation,  dashed  off  wildly  into  the 
mestpiito  boshes.  It  was  impossible  to  see,  and,  fearing  a  capsize  and 
adr^  in  the  chaparral,  we  jumped  oat,  still  not  realizing  what  was  upon 
OS ;  for  all  this  had  happened  in  a  few  moments  of  time. 

Oontinaous  blows  on  the  head,  body,  and  legs  soon  enabled  as  to  real- 
ize the  serious  nature  of  onr  condition.  Stones  of  ice  of  all  shapes  and 
of  the  size  of  the  fist,  cat  and  bruised  our  bodies,  and  with  our  arms 
crossed  above  our  heads  we  rushed  to  secure  the  slight  protection  of  a 
mesquite  bnsh,  there  being  no  trees  on  the  prairie.  'We  were  each  at 
difiiBrent  times  knocked  down  by  blows  aboat  the  head ;  one  of  us,  Cap- 
tain A.,  three  times.  Cat,  bleeding,  bruised,  and  still  with  no  prospect 
of  abatement,  not  knowing  how  long  sucb  a  phenomenon  might  last,  nor 
how  soon  we  might  be  rendered  senseless,  we  felt  our  sitnation  as  by 
DO  means  enviable. 

In  the  mean  time,  the  males,  which  having  again  headed  the  storm  in 
their  fury  were  nearly  stunned  by  repeated  blows  on  the  head  and  sides, 
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camo  near  us,  being  driven  before  the  storm,  but  too  much  venkened  to 
move  rapidly.  "We  took  adrantage  of  this  and  leaped  into  the  amba- 
lancG,  choosing  the  lesser  evil.  Providentially  the  irheela  of  the  car- 
riage became  locked  lu  a  rail  fence,  and  the  mules  were  too  much  ex- 
hausted to  do  any  more  nuiuing.  We  put  the  seats  over  our  heads,  and 
thus  protected,  drenched,  shivering  with  cold,  and  continually  beaten 
on  the  legs  and  sides,  we  awaited  the  subsidence  of  the  storm.  Tbe 
falling  of  tbe  hail  lasted  twenty-two  minutes,  commencing  at  half  past 
eight  p.m.  Itwasaccompanied  with  heavy  rain,  bright  blinding  flashes 
oflightniijg,aiidacoritiiiHousroar,varied  with  sharp  crashes,  of  thunder. 
The;  rain  ceased  with  the  hail,  but  fell  very  heavily  again  during  the 
night,  causing  a  rise  of  nearly  twenty  feet  in  tbe  San  Antonio  river. 
The  curtains  of  our  ambulance  were  cut  to  ribbons,  and  we  scarcely 
thought  the  mules  would  live  through  the  tempest,  but  they  did,  and, 
though  much  bruised  and  stnnned,  brought  us  safely  to  town.  With 
black  eyes,  bloody  heads,  smashed  hats,  bruised  arms,  and  torn  and 
muddy  clothes,  we  appeared  as  if  we  had  just  come  from  a  free  fight 
and  had  been  very  bailly  used.  Indeed,  experience  only  could  have 
convinced  us  that  any  one  could  have  endured  exposure  to  such  a  vio- 
lent storm  and  lived. 

We  found  our  house  flooded  with  water,  and  all  the  window  panes 
and  Venetian  blinds;  on  its  north  side  smashed  to  pieces.  Persons  who 
were  in  tbe  bouse  describe  the  noise  of  the  bail  as  it  struck  the  roof 
and  sides  as  exceedingly  terrific.  The  next  morning  the  town  pre- 
sented tbe  appearance  of  a  bombarded  city.  The  hoases  appeared  as  it 
tbousauds  of  shots  bad  beeu  fired  against  their  walls  and  roofs  at  point- 
blank  range.  The  walls  of  our  bouse,  covered  with  an  inch  thickness  of 
plaster  on  the  outside,  show,  as  in  the  inclosed  photograph,  the  innumer- 
able dentsmadc  by  the  hall.  Shingleroofs  were  broken  by  the  hail  and 
scattered  in  pieces  by  the  wind.  Large  holes  were  cut  through  tin  roofs 
and  gutters.  Several  bouses  were  entirely  unroofed ;  among  others,  that 
of  General  Mason,  who,  with  bis  family,  took  refuge  in  a  doorway.  The 
walls  of  UQ  old  church  were  blown  dowa  and  its  roof  deposited  in  the 
street.  Trees,  in  some  instances,  were  torn  up  by  the  roots,  and  in 
others  thrown  down.  In  one  case  a  bail-stone  penetrated  the  roof  of  a 
house  and  did  not  spend  its  force  until  it  reached  the  floor.  The  trees 
and  bushes  were  entirely  stripped  of  their  foliage,  and  small  branches  cnt 
off.  Tbe  Indian  corn  was  cut  down  as  if  with  a  scythe,  and  vegetables 
and  flowers  beaten  into  the  ground.  The  largest  authenticated  stone 
that  I  have  heard  of  weighed  two  pounds,  though  there  are  various 
reports  of  five  and  six-pounders.  The  stones  probably  averaged  from 
four  to  eight  ounces,  and  were  of  tbe  size  of  the  fist  and  upwards.  The 
very  large  ones,  of  two  pounds  and  thereabouts,  must  have  been  few 
and  far  between,  as  nothing  could  have  withstood  them.  They  weie 
irregular  in  shape,  as  if,  in  their  descent,  many  had  been  frozen  together 
and  thus  formed  one  moss  as  hard  as  rock. 
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A  woman  who,  with  her  hasbaiid,  had  camped  out  on  the  prairie,  had 
two  ribs  broken,  and  was  thought  to  he  fatally  injured,  A  dog  was  killed 
outright;  aud  there  are  numerous  cases  of  cuts  and  bruises,  more  or 
less  severe.  There  are  also  reports  of  fatal  casualties  to  human  life  iu 
the  vicinity,  which  havo  not  yet  been  authenticated.  The  momentum 
of  the  hail-stones  is  shown  by  the  fact,  as  witnessed  by  myself,  of  a  hole 
about  four  inches  iu  diameter  through  both  sides  of  a  sheet-iron  stove- 
pipe which  rose  from  the  roof  of  a  small  out-house  iu  the  garden  and 
did  service  as  a  chimney.  Boards  of  fences  were  knocked  off  and  split 
in  pieces,  and  trees  barked  as  if  by  cannon  balls.  I  think  the  storm  of 
hail  not  to  have  extended  over  a  path  of  more  than  two  miles  in  width. 
We  hear  of  the  storm  having  visited  other  places,  but  having  no  com- 
munication, save  by  stages  and  a  semi-weekly  paper,  we  have  not  yet 
learned  its  course.  The  hail  came  down  at  an  angle  of  about  30°  from 
the  horizontal,  and  lowered  the  temperature  from  90°  to  61°  Fahrenheit. 
The  day  had  been  close  and  sultry.  The  temperature  again  rose  after 
the  storm,  and  the  stones  on  the  ground  were  soon  melted. 
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